Copyright, 1%2, by Mann & Co 


“Scientific American. established 1845. t 
Scientific American Supplement. Vol. LIII, No. 1375 ' 


NEW YORK, MAY 10, 1902. 


cientific American =upplement. $5 a year. 
cientific American and Supplement. $7 a year. 


THE NEW YORK ZO°- 
LOGICAL PARK. 


Anyone making a 
visit to the New York 
Zoological Park, of a 
Saturday afternoon, 
will be delighted with 
the extent of the 
grounds and the happy 
condition of the ani- 
mals which are so con- 
siderately cared for 
there. Some great lov- 
ers of animals can sel- 
dom be induced to visit 
a menagerie, for their 
sympathetic natures 
are struck with the 
cruelty of confining 
these wild, liberty-lov- 
ing beasts in cages 
barely large enough for 
them to turn about in. 
At this park, however, 
no such criticism can 
be made, for the aim 
of the Zoological So- 
ciety is to preserve as 
nearly as possible the 
conditions of nature 
and give the animals 
the widest possible 
range. On account of 
their freedom and the 
surroundings suitably 
adapted to their re- 
quirements, the ani- 
mals here preserve a 
great many charac- 
teristics of their wild 
state, which are lost 
among those that 
are confined in nar- 
row cages. The So- 
ciety has pretty 
closely adhered to 
its policy of keeping 
only those animals 
which have been 
captured wild. For 
this purpose success- 
ful expeditions have 
been made to Flori- 
da and Alaska, 
where valuable speci- 
mens were secured. 

Large tracts of 
iand have been re- 
served for herds of 
buffaloes and_ the 
different species of 
deer. Wild sheep 
and goats are given 
the freedom of a 
rough granite slope 
which recently 
been prepared for 
them. A thrifty 
young cedar tree sur- 
rounded by an iron 
fence affords a happy 
playground for a 
number of raccoons, 

a rustic shelter at 
the base of the tree 
serving as a home 
for the animals. 
The beaver family 
evidently feel per- 
fectly at home in 
their quarters, for 
they have built a 
forty-foot dam, 
with the character- 
istic upstream 
curve at the lower 
end of their pond. 
They have cut 
down * all the 
smaller trees left 
for them in their 
inclosure and are 
now attacking the 
larger ones. The 
collection of bears 
is rapidly increas- 
ing. They are cap- 
tured while young 
and reared on the 
grounds. A_ great 
deal of interest is 
shown in the nond- 
erous tortoises 
from the Galavagos 
Islands. These 
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monsters are fed 
during the _ winter 
months on pumpkins, 
carrots, cabbages, etc., 
and in summer on 
melons, bananas, toma- 
toes, etc., a single tor- 
toise usually consuming 
two large watermelons 
at a meal. 

It would be impos- 
sible in this limited 
space to recount the 
many species of ani- 
mals and their indi- 
vidual characteristics. 
We must, however, give 
a brief description of 
the bird life in this 
park. Birds, of all 
creatures, must suffer 
the most from solitary 
confinement. Their 
needs, however, are 
very carefully consider- 
ed by the Society, and 
capacious cages have 
been built in which, by 
their songs and activ- 
ity, the creatures show 
a perfect content and 
happiness. A large out- 
door flying cage is well 
filled with the birds 
during the summer 
weather, and the in- 
loor flying cage in the 
aquatic birds’ house has 
proven an unqualified 

success. The latter 

was built first as an 
experiment, and has 
now come to. be 
considered indis- 
pensable as sani- 
tarium. It measures 

16 x 40 feet and is 

20 =feet high. A 

central fountain 

feeds a large pool in 
the floor. The rest 
of the floor space is 
covered with sand 
two inches deep. In 
this inclosure’ are 
kept as many as 
eighty birds at a 
time, of thirty dif- 
ferent species. As 
soon as a bird in 
one of the side cages 
begins to moult it 
is removed to this 
center cage, where it 
soon picks up, and 

usually inside of a 

week is in fit condi- 

tion to return to i's 

own cage. Occasion- 

ally a sick bird is 
killed by the other 

inmates, but in mest 

instances it has 
later been discov- 
ered that the bird 
was suffering from 
a contagious dis- 
ease, so that tho 
other inmates c! 
the cage had take. 
the matter into 
their own hands 
and checked its 
spread. This large 
indoor  inclosure 
presents a scene of 
perfect harmony: 
fights are very 
rare. In fact, some 
tirds which cannot 
be kept in their 
side cages because 
of their pugnacious 
habits never fivht 
in the center cage. 

It has been the 
strict policy of the 
society to accept 
animals until 
quarters have been 
provided for them, 
and no difficulty 
has been experi- 
enced in filling the 
cages as soon as 
they have _ been 
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made ready. The large lion-house is now building, 
and when ready to be occupied, in July of this year, 
will bring the park just about half-way toward its 
completion. 


REPORT OF THE BOARD OF VISITORS TO THE 
NAVAL OBSERVATORY FOR THE YEAR 1901. 


IN pursuance to a call issued by the Secretary of the 
Navy, a meeting of the Board of Visitors to the Naval 
Observatory was held in Washington, beginning April 
9, 1901. The Board was organized by the selection of 
Charles A. Young as chairman and Ormond Stone as 
secretary. Another meeting was held in Washington, 
beginning October 29, 1901. At both of these meet- 
ings, and afterward by correspondence, as careful an 
examination as time permitted was made, airectly and 
by committee, of the condition and needs of the Ob- 
servatory, and of such other matters as are referred 
to in the law creating the Board. In this examination 
the Board was greatly aided by conferences with the 
Secretary of the Navy, the Superintendent and staff 
of the Naval Observatory, officers of the Civil Service 
Commission, and others, all of whom have given the 
Board their most cheerful assistance. As a result of 
the deliberations of the Board the following recom- 
mendations are respectfully offered for consideration: 


ASTRONOMICAL DIRECTOR. 


It is recommended that no astronomical director be 
appointed at present, ag a dual headship has been 
found to work unsatisfactorily, and under the existing 
law the appointment of an astronomer as sole director 
of the Observatory—which the Board considers the 
proper solution of the question—is impracticable. 


METHOD OF FILLING VACANCTES. 


Vacancies should not be filled among assistant as- 
tronomers nor among professors of mathematics in 
the Navy without examination for each vacancy occur- 
ring. For example, the results of a given examination 
should not be used for filling a subsequent vacancy, 
except in so far as such results may properly form a 
part of a new independent examination. No distinc- 
tion should be made between employés of the Observa- 
tory and other applicants. Employés should, however. 
of course, be at liberty to present evidence of experi- 
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shall be, until further legislation by Congress, « 
line officer of the navy of a rank not below that of 
captain,” thus implying that a change in the law is in 
contemplation. As every other prominent observatory 
is under the direction of an astronomer, we wish to 
record our deliberate and unanimous judgment that 
the law should be changed so as to provide that the 
official head of the Observatory—perhaps styled simply 
“the director’—should be an eminent astronomer ap- 
pointed by the President, by and with the advice and 
consent of the Senate, holding this place by a tenure 
at least as permanent as that of the stperintendent 
of the Coast Survey, or the head of the Geological 
Survey, and not merely by a detail of two or three 
years’ duration. Only in this way can there be a con- 
tinuous and effective policy of administration which 
will insure astronomical work of a high order. In 
rank, salary, privilege and prestige he should be supe- 
rior to any other officia! on the ground. 

The limitation in the selection of assistants should 
also be removed, and the assistants once appointed 
should be secure against detachment or removal ex- 
cept by the action, for cause, of the director. 

The institution should be related to the Navy De- 
partment, if continued under its control, in some such 
way as the Royal Observatory at Greenwich is re- 
lated to the British Admiralty. It should be put un- 
der the control of the Secretary directly, and not 
through a bureau as at present. 


SCOPE AND PLAN OF WORK, 


The relation of the United States Naval Observatory 
to astronomy is unlike that of any other observatory 
in the conatry. A private observatory is usually de- 
voted to a special line of work selected by its direc- 
tor, or by the head of one of its departments. This 
work is then carried on in the manner and in the 
special directions chosen by the officer in charge. The 
Naval Observatory, on the other hand, is maintained 
at the expense of all the people of the United States, 
and its work should not be entirely determined by the 
wishes and interests of any one individual; a principal 
use should be to supply the wants of astronomy by 
undertaking researches which have been neglected 
elsewhere, either because they are too expensive or 
for other reasons. It is believed that the policy of 
undertaking neglected work, and doing what is most 


WINTER ON THE 


ence or capacity as shown by their work at the Ob- 
servatory in the same manner as other candidates pre- 
sent similar evidence as shown by their work else- 
where. The responsibilities of the positions of assist- 
ant astronomer and professor of mathematics are dis- 
tirictly different from those of a computer, although 
much of the required experience may properly be 
gained in connection with the latter position and be 
credited in the examinations for the higher positions. 
At the same time it is important that the positions of 
computer should be filled by persons whose prime in- 
terest is in practical and theoretical astronomy and 
whose ambition it will be to occupy higher positions in 
the Observatory. As far as is consistent with the 
routine needs of the institution, the duties of the 
computers should be so arranged as to encourage them 
to prepare for advancement within the Observatory 
itself. The positions of piecework and of regular com- 
puters are essentially of the same nature, and promo- 
tion from one of these grades to the other may very 
properly be made, but always on the basis of merit 
rather than length of service. In no case should ap- 
pointments be made to the Observatory merely by 
transfer from other bureaus or officers in the service, 
nor should appointments ever be made even tempora- 
rily without competitive examination. 


ASSISTANT ASTRONOMERS. 


In accordance with the principles herein stated, in- 
stead of recommending the name of a person to fill 
the vacancy now existing among the assistant astron- 
omers at the Naval Observatory, we recommend that 
an examination be held with the assistance of the 
Civil Service Commission, in accordance with an an- 
nouncement, a copy of which accompanies this report 
as Exhibit A, the examiners to be the members of the 
Board of Visitors for the time being. In order to 
carry this out, it is requested that Departmental Order 
No. 14 be so modified that employés of the Naval Ob- 
servatory may have the same right to apply as other 
pereons. 

ADMINISTRATION OF THE OBSERVATORY. 
We desire to call attention to the fact that the enact- 


ment which created the Board of Visitors provides 
that “the Superintendent of the Naval Observatory 
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needed and not what is most attractive, would com- 
mend itself to Congress, to astronomers and to the 
people. 

The Naval Observatory should co-operate with the 
other observatories of the country, use its influence to 
prevent needless duplication of work, and supply im- 
portant deficiencies in work done elsewhere. 

Great care should be taken in preparing a perma- 
nent scheme of work, in the preparation of which the 
opinions of experts in each department should be 
carefully considered. 

Important changes in such a plan should be made 
only after careful consideration, and should in general 
relate to details of observation, reduction and form 
of publication, rather than te objects or classes of in- 
vestigation. The officers required to carry out this 
work should be selected for special fitness or experi- 
ence, as well as for general astronomical knowledge, 
and a change in duty should be seldom made and then 
only for important reasons. If any observer has by 
years of experience attained great skill with a me- 
ridian circle, to place him in charge of an equatorial 
would be much like making a sailing master of an 
engineer, however skilled he may be. Great care 
should be taken in the assignment of dufies to differ- 
ent members of the observing staff in order to secure 
a satisfactory distribution of force among the instru- 
ments and to avoid undue concentration or the re- 
verse. At the same time the special aptitudes of in- 
dividuals should be kept in mind, and their interest 
enlisted by giving them as far as possible independ- 
ence of responsibility. 

The following provisional plan is suggested for criti- 
cism and amendment: 

The meridian circle is necessarily one of the most 
important instruments in a government observatory. 
Daily observations should be made, whenever possible, 
of the sun and moon, and of sufficient number of stand- 
ard stars to determine accurately the error of the 
standard clock and the constants of the instrument. 
The major planets should be observed on a certain 
number of nights every year to correct their epheme- 
rides, but not often enough to curtafl seriously the 
other work of the instrument. A system of standard 
stars should be selected by co-operation with the va- 
rious national almanacs and observatories, and a cer- 
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tain number of observations of each of these stars 
should, if possible, be secured each year. In planning 
the observations, the determination of their absolute 
and not merely their relative positions should be taken 
into consideration. In preparing a list of standard 
stars it is suggested that instead of attempting to ob- 
serve all stars brighter than a given magnitude, it 
might be better to take only those of about the same 
magnitude and spectrum, in order to eliminate errors 
due to magnitude and color, and to choose those nearly 
equally spaced in the sky, adding such polar and equa- 
torial stars as will culminate at nearly equal intervals 
and will not interfere with one another. It would also 
be necessary to include all the very bright stars as a 
basis for daylight observations. As examples of spe 
cial researches that might have been taken up under 
such a system may be mentioned the comparison stars 
for Victoria and Sappho proposed by Dr. Gill in 1889, 
and the comparison stars selected by the Astrophoto- 
graphic Conference of 1900 for observations of Eros. 

The altazimuth instrument should perhaps also be 
used for observing the moon when off the meridian, 
and for determining the time when clouds render it 
impossible to observe on the meridian. The observa- 
tion of zenith stars should be continued with the prime 
vertical instrument and vertical circle. These observa- 
tions, which appear to be of a high degree of excel- 
lence, have now lasted eight years, and should be main- 
tained for at least eleven years longer, or through a 
complete metonic cycle, to furnish a good determina- 
tion of the constant of nutation. An additional com- 
puter is much needed for the reduction of this work. 

The determination and distribution of accurate time 
will always be an important function of a government 
observatory, and requires a careful administration. 

Not only is the exact ‘time required for rating the 
chronometers of the Navy, but at present time signals 
are distributed by telegraph from the -!aval Observa- 
tory throughout the country. The value of accurate 
time to the people generally is so great that no reason- 
able effort should be «pared to icduce the inevitable 
errors from every <ource as much as possible. For- 
merly large sums were expended by railroads, cities, 
factories and makers of c'ocks and watches in the 
purchase of time signals, furnished by various ob- 
servatories. To many observatories this was an im- 
portant source of income. 

In 1883 the astronomers of t!:° country, recognizing 
the great value of a system of uniform standard time. 
used all their influence toward <ecuring its adoption, 
notwithstanding the obvious danger to their private 
interests—since under such a system it would be possi- 
ble for a single inst.tution to furnish time to the whole 
country. In fact, in 1891 the Naval Observatory as- 
sumed the task. While the time as now distributed 
from the Observatory is sufficiently accurate for most 
business purposes, since a nonaccumulating error of 
a few seconds is of little importance in that view, it 
appears, however, that at considerable distances from 
Washington the errors are often considerably greater 
than under the old system, when the time was com- 
municated from a standard clock not very far away, 
the errors being often large enough to interfere with 
the utility of the signals for chronometer rating and 
scientific purposes. The difficultiy lies largely in the 
methods by which the time is transmitted by the tele- 
graph, but more in the slightly irregular rate of the 
standard clock through long intervals of cloudy 
weather during which star observations cannot be ob- 
tained. 

It would seem that by co-operation with other ob- 
servatories a considerable improvement might be made, 
by arranging matters so that every night, or at least 
on nights during which the weather is bad at Wash- 
ington, these observatories should each send a time 
signal to the Naval Observatory, indicating also the 
intervals since the last observation. 

It is difficult to see any way in which the efficiency 
of the Navy is increased by means of the 26-inch equa- 
torial telescope. If left idle, however, it would be a 
subject for severe criticism, owing to the large sums 
of money already expended upon it. Its work should, 
therefore, be planned wholly in the interests of as- 
tronomy. The same principle should be adopted as 
with the other instruments. Researches should be un- 
dertaken which have been neglected at other observa- 
tories, duplication of work should be carefully avoided, 
and no investigation should be undertaken that can be 
done equally well with smaller instruments. The fol- 
lowing examples of the species of work to be under- 
taken may be mentioned: A list of double stars which 
are too difficult to be observed with small instruments, 
and of which no recent accurate measurements have 
been made, should be prepared with the advice of 
specialists in this department, and measured with the 
greatest accuracy; binaries and suspected binaries 
should, of course, receive special attention; neglected 
asteroids and variables should similarly be followed; 
the observations of the satellites should be continued 
with this instrument, especially those of Saturn and 
Uranus, which are likely to be neglected at European 
observatories for the next few years owing to their 
southern declinations. 

Lost asteroids, and perhaps others, can best be found 
and followed by photography. The spectroscopic ap- 
proach and recession of the stars is at the present 
time under investigation with so many very large tele- 
scopes that this work may be left to them. The num- 
ber of known spectroscopic binaries, however, is so 
great that it may be necessary hereafter to follow them 
carefully to determine the laws governing their mo- 
tions. The work of the 12-inch equatorial should sup- 
plement that of the 26-inch. 

In general the plan of work should be altered but 
rarely, and then only when changes seem imperative. 
Special attention should be given to work neglected 
elsewhere, and every effort made to render our knowl- 
edge of astronomy as complete as possible. 


AMERICAN EPHEMERIS AND NAUTICAL ALMANAC. 


Among the most important scientific publications of 
the Government of the United States are those issued 
by the Office of the American Ephemeris and Nautical 
Almanac. The first and best known is the Almanac is- 
sued every year, which gives name to the office. Four 
European countries—Great Britain, Germany, France 
and Spain—make similar publications, and a great say« 
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ing might be effected by carrying still further the plan 
of co-operation already in part adopted. To avoid 
errors certain elements are computed independently 
three times, but if this is done for all five of the alma- 
nacs evidently much work is wasted. So far as possi- 
ble the same quantities should be published in all of 
the almanacs, and computed independently as many 
times as may be deemed necessary. Ninety-six pages 
are devoted to that important and laborious problem, 
the exact path of the moon. Here an independent 
computation seems needless when we consider that the 
only American observatory at which the position is 
regularly determined is at Washington. The occa- 
sional observations made at other places have, in gen- 
eral, but little permanent value, and for observations 
of the moon at sea far less accurate positions are 
needed. In fact, 72 additional pages are devoted to 
lunar distances. In order that the saving suggested 
may be accomplished without delaying the publication 
of the Almanac, arrangements should be made with 
the foreign almanac offices to complete their computa- 
tions at least a year longer in advance than is done at 
present. 

A second most important consideration is that 
changes should be made only after a most careful 
examination and consultation with astronomers for 
whose benefit the Almanac is printed, and with the 
approval of the Board of Visitors. Changes not only 
cause great inconvenience, but often render it neces- 
sary to employ some other almanac when reducing 
the observations extending over a long period of years. 
The changes suggested below are so extensive that 
they should be made only if approved by American as- 

ronomers in general. 

Washington mean time is not used even at Wash- 
ington, and its use in the Almanac seems superfluous. 
Greenwich mean time, as modified in standard time, is 
in universal use in the United States, and is already 
used in a large part of the Almanac. Central time, 
which differs from Greenwich time by exactly six 
hours, might be conveniently used to simplify the in- 
terpolation for the transits of the moon and planets. 

The phase angle, i, should be given for the outer 
planets as well as for Mercury and Venus. 

The ephemerides of the satellites are often insuffi- 
cient for even the identification of these bodies. This 
is particularly the case with Hyperion and lIapetus. 
For the latter even the apparent ellipse is not given. 
It will probably not be necessary to return to the 
bulky tables of the satellites of Jupiter, published 
yearly in the Almanac before 1882. It will be conve- 
nient to have the correction to the ephemeris given 
when it is known—for instance, the ephemeris of Mi- 
mas for this year (1901) is in error by about four 
hours. Accordingly it is invisible on account of the 
ring at the predicted times of elongation. 

The published positions of observatories should be 
changed only after careful consultation with the di- 
rectors. If a system of longitude like that of the 
Coast Survey is adopted, it should be so stated in the 
description. The statement that “the latest available 
data have been used” is too indefinite. 

A great saving in expense might be effected by the 
adoption of some of the changes mentioned above. 
This would permit the insertion of valuable data now 
omitted. For instance, the list of star places might 
be greatly extended, ephemerides for physical observa- 
tions of the moon and planets might be inserted, and 
approximate ephemerides of Eros and of some of the 
more interesting asteroids, such as Hungaria, Ter- 

cidina, Sirona and Polyhymnia. 

It is recommended that these and similar changes be 
proposed to astronomers, and that they be invited to 
suggest others, as was done by Prof. Newcomb when 
taking charge of the office. 

A series of papers of very great scientific value, en- 
titled “Astronomical Papers prepared for the use of the 
American Ephemeris and Nautical Almanac,” has been 
issued by this office during the last twenty years. 
The “Contribution to Celestial Mechanics,’ made while 
the office was under the direction of Prof. Newcomb, 
was a notable one, and a continuation of the papers 
mentioned is greatly to be desired. A continued in- 
vestigation of the motion of the moon is especially 
recommended. 

INSTRU MENTS. 


The Board at its meeting in April appointed a com- 
mittee which made as careful an inspection of the in- 
struments of the Observatory as was possible during 
the time at its disposal. On the whole, the 26-inch 
equatorial is in good condition. It is recommended 
that this instrument be supplied with a micrometer at 
least equal in quality to that constructed for the large 
equatorial of the Pulkowa Observatory. Also a good 
field illumination should be provided, as well as a 
symmetrical illumination for the wires. 

Since the visit of the committee in April a number 
of improvements have been made on the 12-inch equa- 
torial; a bright field illumination is still needed. An 
investigation of the object glass, which gives poor 
stellar images, is now in progress by Mr. King, the 
officer in charge. This examination will show whether 
the glass is merely out of adjustment or should be 
refigured. 

Extensive repairs are needed for the 9-inch transit 
circle, and especial attention is invited to Exhibit B, 
which gives a list of the most important improvements 
referred to. 

A number of changes have been made in the 6-inch 
transit circle; these and others still needed are re- 
ferred to in Exhibit C. For both transit circles col- 
limators should be provided having object glasses of 
larger apertures, and also better means should be pro- 
vided for obtaining the necessary meteorological data. 

The prime vertical transit should be provided with 
a long focus lens and an azimuth mark. The house 
containing the altazimuth is too small. The present 
building should be replaced by one of such size that 
collimators may be placed inside of the dome, and, as 
in the case of the prime vertical, a long focus lens and 
an azimuth mark should be provided. 

For use with the meridian and prime vertical instru- 
ments three new chronographs are needed. 

Special attention is called to the importance of a 
careful study of each instrument of the Observatory 
and a prompt publication of the results of such investi- 
gations, 
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LIBRARY. 


The Library contains 18,025 bound volumes and 3,891 
pamphlets. It is devoted to astronomy and mathe- 
matics, and the allied sciences, and is particularly rich 
in complete sets of the publications of observatories, 
academies, and learned societies of Europe, many of 
which are rare, as well as modern treatises and reports 
of investigations. It is admirably arranged and is in 
excellent order. The assistant librarian in charge has 
made considerable progress in the preparation of a 
comprehensive card catalogue, which will render the 
material on the shelves much more available. 

The appropriation of $750, which is now provided 
for the Library, is not sufficient for its needs. About 
$350 of this is required to keep up the scientific jour- 
nals and the works, such as yearbooks, which appear 
periodically. The remainder of the appropriation is 
not sufficient to provide the new books, engravings, 
photographs, and fixtures required, and to fill up gaps 
in the Library when special opportunity offers. It is 
—_ that the appropriation be increased to 

1,000. 
ADDITIONAL REQUIREMENTS. 


In the opinion of the Board, there is urgently 
needed: 

1. A repair shop for the instrument maker. 

2. Residences for those who are regularly engaged 
in the late night observations. 


EXPENDITURES, 


The expenditures for the Naval Observatory are 
presented in Exhibit D. 

From the manner in which the appropriations have 
been made, it is not easy for the Board of Visitors to 
determine what portion of the expenditures pertains 
properly to astronomical work, what portion to naval 
work, and what portion to the improvement and care 
of the grounds as a park. 

Respectfully submitted, 
Cnas. A. Youna, 
Cnas. F. CHANLER, 
Asapn Hatt, 
E. C. PickerINna, 
STONE, 
R. Harper. 


THE MANUFACTURE OF CYANIDES. 


INCREASING interest attaches to the manufacture of 
cyanides at the present time, mainly from two dis- 
tinct standpoints, which, briefly stated, are the greatly- 
extended application of the potassium salt in gold 
mining and the recovery of cyanogen compounds from 
the spent oxide of gas works—a material which con- 
tains them in varying forms and amounts. Of the 
use of potassium cyanide in the extraction of gold 
we do not propose to say anything—at least, as re- 
gards the rationale of the process—as there is nothing 
much to say that would have the impress of novelty. 
It is rather with the preparation of this and other 
important cyanides that we are concerned to-day, 
the amount of attention which manufacturing chem- 
ists and gas engineers have of late years given to 
the subject seeming to denote that some general con- 
siderations and remarks on the present position would 
not be without interest to those whose acquaintance 
with this particular field of research and industry is 
academic rather than practical and up-to-date. 

Although carbon and nitrogen, the two elements 
of which cyanogen is composed, do not unite even 
under the influence of the electric spark, the com- 
bination is effected when certain nitrogenous bodies 
are heated with an alkali. This is the old commer- 
cial method, though potassium cyanide can also be 
formed by passing a current of nitrogen over a heated 
mixture of carbon and potash. For many years the 
cyanides of commerce were obtained altogether by 
the method mentioned above, the raw material com- 
monly used being hoofs, clippings of hides, waste wool, 
ete., the salt usually made being the ferro-cyanide of 
potash, this being obtainable pure more easily than is 
the deliquescent potassium cyanide. As we have indi- 
cated above, however, a complete change has come 
over the cyanide manufacture, and the utilization of 
the spent oxide of the gas works is now carried out 
on the large scale both by firms who buy up the oxide 
for the purpose and by corporation gas works who 
work up their own oxide. The ferro-cyanide of potas- 
sium is the salt commonly made, and up to recently 
large quantities of this were used for the preparation 
of potassium cyanide. This procedure has, however, 
of late undergone a change owing to the manufacture 
of potassium cyanide from the sulpho-cyanide by a 
patented process of the United Alkali Company. This 
process enables the salt to be produced at a cheaper 
rate, and it is difficult when we look at the current 
market prices to see how the manufacture from ferro- 
cyanide can be made to pay. The ferro-cyanide is 
quoted at 51% pence per pound, and to-day potassium 
cyanide is down to about 9 pence per pound, though’ 
it is not long since it was sold at 2 shillings per 
pound. At this latter figure the old method of manu- 
facture was right enough, but the margin between 
5% pence and 9 pence is not great enough to recom- 
mend the business as a paying one. Of course, the 
potassium cyanide is not the only*cyanide salt in de- 
mand, as the textile industries absorb a good deal of 
the ferro-cyanide, and, of course, Prussian blue is a 
manufacture of importance. It is a point, however, 
to consider whether the activity now displayed in re- 
covering cyanides from spent oxide may not cause a 
glut in the market and still further depress the price 
of the products. Among the gas works now producing 
crude ferro-cyanide may be mentioned Birmingham 
and Edinburgh, and one or two of the large tar-distill- 
ing concerns are the principal other producers. These 
latter buy their oxide from the various gas works, the 
price paid being regulated by the amount of cyanides 
contained—a figure which is extremely variable. Up 
to recently this oxide was generally burnt by sulphuric 
acid makers, the residual oxide of iron being used as 
an iron ore. Of course, a large amount is still utilized 
in this way, as it is only that which contains a high 
percentage of cyanogen that finds a ready sale for 
anything but acid-making purposes. When the gas 
company works up its own ammonia for sulphate and 


1375. 


22031 


makes its own vitriol, it becomes a question as to 
what is the best policy in disposing of the spent oxide 
—whether to utilize it as the raw material of the acid 
manufacturer or to sell it to the cyanide makers, if, 
indeed, it is not worked up for cyanide on the spot. 
Such questions, however, must be considered in the 
light of the special circumstances surrounding each 
case, and no good would be done by attempting to lay 
down any fixed rule. Where other sulphur compounds 
can be cheaply obtained, and the spent oxide is rich in 
cyanides, it would probably pay best to wash the oxide 
for cyanides or sell it for this purpose, but it is easily 
conceivable that conditions might exist which would 
make it more expedient to sacrifice the cyanides and 
to use the sulphur. The cyanides in the spent oxide 
do not exist in any simple or single form; they take 
various shapes, from Prussian blue to ammonium 
sulpho-cyanide, and their determination is not a mat- 
ter to be undertaken lightly by the tyro. When the 
oxide is used for acid-making, the cyanides, in what- 
ever form they exist, are converted by combustion into 
carbonic acid and free nitrogen, the sulpho-cyanides, 
of course, yielding sulphurous acid in addition. Al- 
though the purifiers take up a good deal of the cyano- 
gen in the crude gas, yet a certain amount passes into 
the gas holder; indeed, it has been found that the 
gas may contain as much as 1 ounce of hydrocyanic 
acid per 1,000 cubic feet, a fact which goes a long way 
to explain the corrosive action of gas upon metals, 
leather, etc. Methods have been proposed, and to some 
limited extent adopted, to extract the cyanogen com- 
pounds from crude gas by the use of rotatory washers 
placed at the outlet of the tar extractor; but although 
we are open to correction, we imagine that the amount 
of cyanide which finds its way into commerce from 
this source is anything but large compared with that 
extracted from the spent oxide, or the various special 
mixtures which are used in place of oxide of iron in 
the purification of gas. It will cause no surprise when 
we say that the details followed by the various manu- 
facturers of yellow prussiate, and of cyanide of potas 
sium, at the present are somewhat jealously guarded as 
trade secrets, and it is, therefore, by no means an easy 
matter to arrive at any clear knowledge of the exist- 
ing condition of affairs. It is certain, however, that 
there is very little chance of many of the patents 
which have been taken out being worked on the manu- 
facturing scale, and this not only from apprehended 
difficulties from a technical point of view, but also 
from the important fact that in many patents which 
have been taken out it would not be at all an easy 
thing to prove their validity in a court of law if the 
claim to novelty were disputed. With regard to recent 
patents, that of Grossman seems not to deserve the 
stricture we have just passed, though we are not in 
a position to say whether the confident predictions of 
the patentee are being borne out in the results of work- 
ing. In this patent ammonia forms the nitrogenous 
material, its interaction with an alkaline sulphide 
leading to the direct formation of the corresponding 
alkaline cyanide. A certain amount of cyanogen is 
always produced during the manufacture of black ash 
in the Leblane process; but despite a good many at- 
tempts to recover it, none of them have been attended 
with any degree of success. In this short contribution 
to what forms an interesting and not at all unim- 
portant branch of our chemical industry, the reasons 
why we have been unable to go into further detail have 
been already referred to; but, all the same, it is 
thought that even in its state of deficiency and in- 
completeness it will prove of some little interest, if 
not value, as a contribution to the contemporary 
literature on the subject.—Engineering. 


INDUCED RADIO-ACTIVITY. 


Various solid bodies acquire induced radio-activity 
when placed in a closed vessel with a radio-active salt 
of radium. The effects obtained are more regular and 
more intense when the radium salt is in the form of 
an aqueous solution. The induced radio-activity is in- 
dependent of the pressure, and of the nature of the 
gas in the inclosure. Certain substances, those becom- 
ing phosphorescent on exposure to light, and certain 
others, become luminous when placed in an activating 
inclosure. If two glass globes be arranged, commu 
nicating by a bent tube, and in one a solution of an 
active barium salt containing a few milligrammes of 
radium, be put, and in the other a substance such as 
sulphide of zinc, the zinc sulphide becomes brightly 
luminous, as much so as when it has just been exposed 
to an intense light. The luminosity is due to the in- 
duced radio-activity communicated through the bent 
tube, and not to direct radiation from the radium. 
The intensity of the Becquerel radiation from the zine 
sulphide in this experiment is exactly the same as that 
from a piece of copper or any other substance placed in 
the same conditions. The glass also becomes phos- 
phorescent by induced radio-activity. The induced 
radio-activity of bodies placed in an activating in- 
closure depends essentially on the free space existing 
around them. An activating inclosure of glass is 
illuminated entirely, but not equally throughout, the 
wider portions of the tube being more luminous and 
more radio-active. The final activity in an inclosure 
when the limiting value has been reached, perhaps 
after some weeks, depends only on the quantity of 
radium which has been introduced in the state of solu- 
tion, but in a wide inclosure the active state is reached 
more rapidly. The activity increases in an inclosure 
when the quantity of activating solution is increased. 
The power of activation of a solution is thus not 
analogous to a, vapor tension.—P. Curie and A. De- 
bierne, Comptes Rendus. 


German Regulation for the Sale of Butter.—Under 
date of March 6, 1902, Consul-General Guenther, of 
Frankfort, writes: 

The Reichsanzeiger publishes the regulation with 
reference to the sale of butter in Germany, which will 
go into effect on July 1, 1902. According to this, it will 
be unlawful to sell or offer for sale butter which in 
100 parts weight contains less than 80 parts of fat or 
more than 18 parts of water if unsalted, or more than 
16 parts of water if salted. 
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THE ACTION OF ELECTRICITY UPON FROST. 


Tue influence of electricity upon the precipitation 
of atmospheric humidity is a question that greatly in- 
terests meteorologists, who never allow an opportunity 
to escape to add to the sum total of our knowledge 


upon this subject. 

Mr. Arthur Marshall, of the chemical service of the 
Woolwich Arsenal, has recently published a paper in 
Nature, in which he presents an interesting study of 
such influence. The author’s experiments were per- 
formed upon the chalk cliffs of the southeast of Eng- 
land, and had a special bearing upon the subject of 
the effects produced by static electricity. According 
to him, such electricity favors the condensation of va- 
por. Meteorology teaches us that clouds sometimes 
exhibit motions of a peculiar and somewhat inexplica- 
ble nature. During storms or squalls gyratory mo- 
tions often occur around horizontal axes, and some- 
times, even, ragged clouds participate in such motions 
and seem to be thrown far from the axis. In such 
whirlwinds meteorologists thought there appeared a 
phenomenon that facilitates the formation of hail, etc. 
These two questions seem to be connected, and as they 
concern the mechanics of the atmosphere in the highest 
degree, the question has been asked whether there was 
not some means of more closely studying the action 
of electricity upon clouds or fogs, the composition of 
which is identical. 

The difficulty of making such studies upon nature 
itself may be readily conceived. They would require 
a combination of conditions that would, to say the 
least, be difficult to realize; for example, a balloon as- 
cent to a sufficient height to permit of studying nature 
at such a point It appears certain that if important 
data ever reach us as the result of such observations, 
it will be because the fortunate observer will have 
been favored by the greatest of risks So we have 
been led to make laboratory experiments, and the fol- 
lowing is the arrangement adopted by us for study- 
ing the action of the electric spark upon fogs (Fig. 1): 

Upon the independent plate, HW, of a pneumatic ap- 
paratus we place a bell-glass, (, provided with two 
small tubes, 7 and 7”. In the interior of the bell-glass, 


upon a cork support, S, there is a flask, V. which 
likewise is provided with two lateral tubes, ¢ and 
t These apertures are closed by rubber stoppers 
firmly tied to the tubes The stoppers are trav- 


ersed by copper wires, pp’, the extremities of which 
may be placed close to or separated from each other. 
The tubes, 7 and 7”, of the bell-glass are closed 
by rubber stoppers traversed by copper rods connected 
in the interior of the bell-glass with the copper wires 
of the flask. The external parts of the rods, 7. and 
7”, are put in communication with the poles of an in- 
duction coil. The parts, B. P. and J, of the figure 
represent respectively the coil, the battery and an in- 
terrupting key. The operandi is as follows: 
The flask, V. is rinsed with cold water, closed by means 
of a rubber stopper, /, and then put in circuit, as shown 
in the figure. The tube, 2, is afterward connected 
with an air pump, and a vacuum formed in the bell- 
glass. 

At a given moment, under the effect of the pressure 
of the air contained in the flask, the stopper, f, gradu- 
ally rises, and then abruptly flies out. At the same 
instant, this adiabatic expansion of the air produces 
a cooling, so that the entire flask becomes filled with 
a fog that is denser and whiter in proportion as the 
experiment is more successful. If, then, the suction 
of the pump be arrested by closing the cock, R, the fog 
will persist for a minute and a half in a flask of 61 
cubie inches’ capacity. In most cases some of the fog 
makes its exit slowly from the neck of the flask, ex- 
pands in the bell-glass, and gradually disappears. The 
same is the case with the fog that remains in the 
flask 

We know that the fog and clouds of the atmosphere 


modus 
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formed, we caused a spark to jump at p p’. It sufficed 
for this, rapidly to open and close the interrupting 
key, 7. The first thing that we observed was that 
operation. The first thing that we observed was that 
the passage of the spark gave rise to a rapid disap- 
pearance of the fog. It did not, upon an average, 
persist more than ten or twelve seconds, and that, too, 
with two or three sparks only. 
in the air or did it undergo a condensation? 


periment 
fully 


in the following manner. 
dried .the walls of the flask, and 


the bottom of the flask. 
with and without a spark. 


Fig. 2—RESULTS OF THE EXPERIMENTS. 


absorbed by the atmosphere without leaving any trace 
upon the internal wall of the flask. On the con- 
trary, every time the spark traversed the fog, the lat- 
ter condensed upon the wall. 

We have repeatedly performed these experiments 
with sparks of different lengths, and all these re- 
sults have been confirmed. We therefore conclude 
that a spark in a space containing aqueous vapor in 
the form of a fog, either very dense or but slightly 
so, gives rise to a rapid condensation that in a few 
instants precipitates a quantity of water notably 
greater than that which would be condensed during the 
same time by another cause of condensation. 

It is not rash, we think, to conclude that an anal- 
ogous phenomenon must occur on a large scale in 
nature. Moreover, do we not see in every storm an 
immediate downpour of rain follow every thunder 
clap? It might be objected that here it is the 
drops composing the storm cloud that are themselves 
electrified, and that, the flash occurring, the cause 
that opposed itself to the union of the drops disap- 
pears, and that the latter then fall through their own 
weight. But it is none the less true that if we see 
electricity produce so rapid a condensation on a small 


Fie. 1.—ARRANGEMENT FOR EXPERIMENTS UPON THE ACTION OF ELECTRICITY ON FOGS. 


may result from a condensation by direct cooling, by 
mixture, or by expansion. 

Our method of operation most nearly approaches 
this latter mode of formation, and places us under 
conditions more analogous to those of nature. In 
fact, when a mass of air chances to be carried along 
in an ascensional motion, its pressure diminishes in 
measure as it rises. It is the same with the air of 
the flask, which also soon finds itself in a rarefied 
atmosphere. The high atmospheric strata are cooled; 
and the vacuum formed around the flask cools also 
the surrounding air. If, during its ascent, it neither 
receives nor loses any heat, its expansion will lower 
its temperature to such a point as to produce a fog 
or a cloud. This is what occurs at the moment at 
which the balloon is uncorked. Such being the case, 
we endeavored to ascertain the effect of the passage 
of a spark through the fog. As soon as the latter was 


seale, such action multiplied to infinity in the colossal 
forces that we see at times in play over our heads, 
must singularly contribute toward the re-enforcing of 
the phenomenon of aqueous precipitation. 

It remains for us to call attention to the mode of 
disappearance of the fog, and which differs according 
to the length of the spark. 

If the spark is from 2 to 2.5 inches in length, there 
forms between the electrodes, pp’ (Fig. 2, No. 1), a 
zone of condensation that appears black by contrast 
with the surrounding lactescent medium. [t extends to 
1 or 1.5 inch above and to 0.4 to 0.75 of an inch below 
the horizontal line joining pp’. But, upon watching 
the phenomenon attentively, we observe a strong eddy 
in all of this zone, without a very marked direction. 
Such eddy is soon arrested by the surrounding fog, 
which seems to fill the gaps produced by the first pre- 
cipitation. If we localize the effects of the spark by 


Did this fog disappear 
In or- 
der to assure ourselves of this, we performed the ex- 
We very care- 
then, by 
means of a pipette, introduced a few drops of water 
in such a way as to wet but a very small portion of 
We then operated anew 
Every time that we did 
not make the spark jump, the fog waS dissipated and 
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reducing its length (Fig. 2, No. 2), the zone of con 
densation increases in height and assumes the form 
of the flame of a butterfly gas-burner. The fog ra) 
idly disappears as usual, beginning at the top of the 
flask, and the remaining portion becomes stratified as 
it diminishes. 

If we make a spark jump after the fog has ex- 
ceeded the pole-line, pp’, by from 0.4 to 0.75 of an 
inch (Fig. 2, No. 3), we observe at the same instant 
a production of two prominences, which approach the 
copper points, while the intermediate space is quite 
strongly depressed. It is in this space that the fog 
-disappeared in the first place. At times we no longer 
see anything therein, except a few whitish filamentous 
débris floating at m and n near the walls of the 
flask. When the spark is reduced to about 0.3 of an 
inch (Fig. 2, No. 4) there form on the upper side 
three well marked zones that we cannot do better 
than compare to the aspect of a clover-leaf, of which 
the central leaflet has an exaggerated development. 

The backflow is intense and extends as far as to 2.4 
and 3.1 inches. At the same time, we observe a wel! 
characterized gyratory motion in the direction of th« 
displacement. Sometimes, even, cloudlets of vapor ar: 
projected outside of the sphere of action. 

Finally, if we bring the points, p p’, close enough to 
each other to reduce the spark to 0.75 of an inch or 1 
inch, there will be nothing more there than a smal! 
line of fire. The condensation in such a case is rapid 
and, at the moment that the spark jumps, there occurs 
a radial backflow in all directions that gives rise to a 
strong eddy in the entire mass. 

Does not all this represent to us on a small scale 
whirling motions analogous to those that we observe 
in meteorology, and that we mentioned in the first 
lines of this article? It is unnecessary to say that the 
aspect of the different phenomena that we have just 
described is not stereotyped for each experiment, for 
too many secondary and variable causes intervene. 
But upon repeating the experiments a sufficient num- 
ber of times, we can acquire enough skill in the ma- 
nipulation of the different parts of the apparatus to 
reproduce such or such a phase almost at will. It 
is useless to add that a perfect analysis of the phe- 
nomenon requires a preliminary education of the eye, 
and requires especially a sharp eye quick to perceive. 
—Prof. Vandevyver, in La Nature. 


ANIMAL PERFUMES AND THEIR ORIGIN.* 
By R. LYDEKKER. 

Attuovcn fashionable enough in former days, the 
three chief perfumes of animal origin, namely, civet, 
ambergris, and musk, have steadily declined in popu- 
lar favor in their unmixed condition, and are now 
chiefly employed to form a basis for other scents of 
a less powerful nature. All three are products of 
mammals, and all appear to have been known from 
very ancient times indeed, although much misconcep- 
tion was long prevalent with regard to the real origin 
and nature of the second. 

Nowadays naturalists are almost universally in the 
habit of calling the animals from which the first- 
named of the three is obtained “civets,” although in 
popular language they are termed “civet-cats.”" Ap- 
parently there is little doubt that the latter usage is 
correct, the name civet being properly applicable to the 
perfume itself rather than to the animal by which 
it is secreted. In a well known dictionary we find 
for instance, the following: 

“Civet, n. [Fr. civette; Ar. and Per. zabad.] The 
sweet scent of any beast; a semi-fluid substance taken 
from under the tail of the civet-cat and used as a per- 
fume. vt. To scent with civet; to perfume.” 

“Civet-caT, n. The animal that produces civet.” 

Again, in Shakespeare and other early writers the 
word civet. is invariably employed to designate the 
perfume itself. 

Of civet-cats, to give them their full title, there are 
several distinct species, the typical representative of 
the group (Viverra civetta) being African, while the 
others are inhabitants of India and the Malay coun- 
tries. These animals, the largest of which is about 
the size of a cat, while the smallest may be compared 
with a pine-marten in size, are near relatives of the 
genet and the palm-civets, and more distant cousins of 
the mongooses. Their affinities with the cat tribe are 
comparatively remote, although, in spite of their long 
and pointed muzzles, they are much more closely re- 
lated to those animals than they are to the dogs. They 
are coarse-haired, flat-sided creatures with small ears, 
partially retractile claws, a long tapering tail, and 
generally a crest of long hairs running down the mid- 
dle of the nape and back. The ground color of the fur 
is grayish, upon which are streaks or blotches of 
black or blackish brown, the tail being ringed with 
black. The most striking and characteristic feature 
of their coloration is, perhaps, the black gorget on 
the throat. The civet, which is a white fatty sub- 
stance, is contained in two small pouches, or infold- 
ings of the skin, situated beneath the base of the tail. 

To obtain the civet the animals are kept in con- 

finement inclosed in long cages so narrow that they 
cannot turn round. Two or three times a week the 
back of the cage is opened, and the animal dragged 
by its tail close up to a cross-bar, when the civet is 
carefully scraped out of the pouches by means of a 
wooden spoon or spatula. When collected the perfume 
is carefully inclosed in an air-tight vessel. The 
amount of civet yielded depends, it is said, to some 
extent upon the food on which the animal is fed. If 
the civet be not periodically removed, some of it 
is discharged by the animal itself; and the walls of 
the cages of the civet-cats in the Zoologica! Gardens 
are frequently smeared with this odoriferous sub- 
stance, which is carefully collected by the keepers. 

A very large amount of commercial civet is yielded 
by the large African civet-cat, already mentioned, but 

the large Indian species, or zibeth (Viverra zibetha), 
which derives its name from a corruption of the Ara- 
bic and Persian designation of the perfume, is prob- 
ably equally prolific in this respect. The smaller 
oriental civets, the smallest of which—the vrasse—has 
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been introduced into Madagascar, yield, of course, a 
less amount of this valuable substance. 

Formerly, at any rate, civet-cats were kept in Hol- 
land for the sake of their perfume, as is attested by 
the following extract from Hutton’s translation of 
Buffon’s Natural History, published in 1823: 

“In Holland, where no small emolument is derived 
from their perfume, they are frequently reared. The 
perfume of Amsterdam is esteemed preferable to that 
which is brought from the Levant, or the Indies, which 
is generally less genuine. That which is imported from 
Guinea would be the best of any, were it not that 
the negroes, as well as the Indians, and the people of 


the Levant, adulterate it with mixtures of laudanum, 


storax, and other balsamic and odorous drugs.” 

Roughly speaking, about twenty thousand ounces of 
civet are annually imported into London; of pure 
Jeddah civet the value is eight shillings and sixpence 
per ounce, of “commercial” civet seven shillings. 

Very different to civet, both in character and in 
origin, is the substance known as ambergris. The 
name of this very remarkable substance is of French 
origin, ambre-gris, signifying gray amber, or rather 
perhaps gray perfume, the word amber itself (Fr. 
cmbre) referring to the odoriferous qualities of the 
substance it designates, as is exemplified by the verb 
ambre, to perfume. 

Ambergris is generally found floating on the sur- 
face of the sea, and very different ideas have been 
entertained as to its nature and origin. It appears, 
iowever, that so early as the middle of the sixteenth 
entury it was known to have some connection with 
vhales; although the nature of this connection was 
iot fully realized. One writer, for instance, in de- 
cribing a sperm-whale stranded on the Norfolk coast, 
expresses his surprise at not finding ambergris in its 
stomach. Although the idea that ambergris is swal- 
lowed by the sperm-whale is erroneous, the writer 
in question was quite correct in regarding that sub- 
stance as pertaining to this particular species of ceta- 
‘ean. 

A century later the original idea of the association 
of ambergris with whales seems, however, to have 
been abandoned in favor of a notion that it was the 
gum of a tree. On the other hand, in an early edition 
of Johnson's Dictionary (1818) it is described as being 
either floating honeycomb or guano. 

Buffon, however, was fully convinced of its cetacean 
origin; and in the translation of his work already 
cited we find the following passage in connection with 
the sperm-whale: 

“As to the ambergris which is sometimes found in 
this whale, it was long considered as a substance 
found floating on the surface of the sea; but time, 
that reveals the secrets of the mercenary, has dis- 
covered that it chiefly belongs to this animal. .. . 
It is found in a bag of three or four feet long, in round 
lumps, from one to twenty pounds in weight, floating 
in a fluid rather thinner than oil, and of yellowish 
color There are never seen more than four at a time 
in one of these bags; and that which weighed twenty 
pounds, and which was the largest ever seen, was found 
single. These balls of ambergris are not found in all 
fishes of this kind, but chiefly in the oldest eand 
strongest.” 

While there is much of truth in this account, there 
is a certain amount of error. As a matter of fact, 
ambergris is usually found floating at sea, or more 
generally cast up by the waves on the shore. The 
fact that it contains the horny beaks of squids and 
cuttles belonging to species that form the food of the 
gigantic sperm-whale, or cachalot (by far the largest 
of the cetaceans furnished with teeth), is alone suffi- 
cient to indicate that it is a product of that monster. 
And from time to time it is actually found in the ali- 
mentary canal of that whale. It appears, indeed, to be 
a biliary concretion, closely analogous in its nature to 
bezoar stones, and due to the existence of disease in 
the individuals in which it occurs. In place, therefore, 
of being found only in old and strong specimens, it is 
generally at least met with rather in those in poor 
condition or which have died a natural death. The 
bags containing ambergris mentioned in Buffon’s ac- 
count would appear to be portions of the whale’s in- 


testines which have been cut out and tied up with ~ 


their contents. 

When first taken from the sperm-whale’s interior 
ambergris is a soft, greasy substance, exhaling ap 
exceedingly disagreeable odor; and it is only after ex- 
posure to the air that it hardens and acquires its 
characteristic aroma, which is described as being 
sweet and earthy. As its name implies, ambergris is 
of a gray color. 

The largest piece of ambergris known to Buffon, as 
above stated, weighed twenty pounds, but masses 
largely exceeding this have since been recorded. A 
piece weighing one hundred and thirty pounds, the 
value of which was fully five hundred pounds, 
is, for instance, definitely known, while according 
to Messrs. Van Beneden and Gervais a mass 
weighing no less than nine hundred and eighty-two 
pounds is stated to have been at one time in the pos- 
session of the Dutch East India Company. According 
to information kindly supplied by Messrs. Piesse and 
Lubin, the average amount of ambergris imported 
yearly into this country may be put down roughly at 
one thousand pounds. In a recent trade circular the 
value of “fine gray” is given as one hundred and 
twenty-five shillings per ounce, and of “fine black” 
seventy shillings. 

Formerly ambergris found a place in the pharma- 
copeia, but its sole use at the present day is in per- 
fumery, mainly as a base for other scents of a more 
delicate nature. 

The third substance on our list—musk—is the pro- 
duct of the male musk-deer, or kastura (Moschus mos- 
chiferus), of the Himalaya and Central Asia, a horn- 
less ruminant of about the size of a small goat. In 
many respects, such as the possession of a gall-blad- 
der to the liver, this animal approximates to the hol- 
low-horned ruminants, although it is generally re- 
garded as an aberrant member of the deer family. In 
addition to a rough coat of very coarse and almost 
pith-like hair common to both sexes, the musk-deer 
is specially characterized by the presence of a pair 
of long scimetar-like tusks in the upper jaw of the 
male, as well as by a peculiar pouch situated in the 
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groin of the same sex, yielding the perfume from 
which it derives its name. 

Although by some writers the name Moschus has 
been derived from j0-yos the Greek for a calf, it 
really appears to have a totally different origin. For 
instance, in the dictionary from which one quotation 
has been already made in an earlier part of the pres, 
ent article, we find the following item: 

“Musk, n. [L., muscus; Pers., mashk; Ar., musk; 
Hind., mushk, misk; late Gr., moschos, the same as 
oschos, a bag.] A strong-scented substance obtained 
from a cyst or bag near the navel of an animal that 
inhabits the mountains of Central Asia; also, the ani- 
mal itself. vt. To perfume with musk.” 

From this it appears that the word musk originally 
means the bag in which the natural substance is con- 
tained. The origin of the name kastura (the first a 
pronounced as the u in musk) is less easy to ascertain, 
but it appears evidently connected with castoreum, the 
aromatic product of the beaver. 

The musk bag, or “pod,” is cut out from the animal 
after death, and when full contains about an ounce of 
musk. At the time when the rupee was worth two 
shillings or over, the value of a musk-pod in the In- 
dian bazaars was about one pound sterling. The 
amount of musk in a pod varies according to season, 
and the age of the animal; apparently the pods are full 
only during the pairing-season. When properly taken, 
the odor of musk is so strong as to cause headache in 
those by whom it is inhaled. And so enduring is the 
scent that a piece of musk may be preserved in a room 
for years, and at the end of that period will be al- 
most as odoriferous as at first. 

Messrs. Piesse and Lubin estimate the annu2! import 
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was regarded as an almost universal panacea, and its 
value was proportionately high. Although this sub- 
stance no longer appears in the pharmacopoeia, in 
America, according to the author of Castorologia, “the 
belief in the miraculous properties of the castoreum is 
still shared by so many, that the crude article is even 
now regularly sold in our drug stores, and its value 
steadily increases, so that quotations of from eight to 
ten dollars per pound are current for the rough Can- 
adian ‘castors’ as the pouches are sometimes called, 
while the Russian article is even more valuable.” 

It may be added, as a somewhat remarkable circum- 
stance, that the castoreum of the American and Old 
World beavers differs remarkably in chemical com- 
position, the former containing 58.6 per cent of resin 
and 2.6 per cent of calcium carbonate, while in the 
latter we find only 13.8 per cent of the resin and as 
much as 33.6 per cent of the carbonate. The reason 
for this extraordinary difference is not easy to suggest. 

Two other perfumes of animal! origin, namely, ‘“‘mus- 
quash” and “musk-rat,” are recognized in the trade, 
but, according to information communicated by Messrs. 
Piesse and Lubin, are at the present day of no commer- 
cial value, the former being too rank, and the latter 
too faint. It is a little difficult to trace the origin of 
these two perfumes, since the “musquash” and ‘“musk- 
rat” are one and the same animal—Fiber zibethicus, 
a North American relative of the water-vole. Possibly 
the two kinds of perfume may be taken at different 
seasons, or may be the product of different sexes. 

Yet another substance of animal origin, held in great 
estimation in the East, both as an antidote to poison 
and as a remedy against all kinds of disease, may be 
appropriately noticed in this place. This is the cele- 
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of musk into England roughly at ten thousand. ounces, 
Several descriptions and qualities are recognized in 
the trade, as may be seen from the accompanying 
extract from a recent commercial circular, where the 
wholesale prices are quoted: 


Tonquin Pile I.............per 0z., 75/- to 80/- 
Tonquin Pile IIT.......... 32/6 to 50/- 
Tonquin grain ..... 90/- 


Tonquin grain pure........ 110/- 
Tonquin grain coml........ 65/- 
Assam grain .....  60/- 
Carbardine grain ..........  45/- 


In addition to being employed largely in perfumery, 
musk is also used in the confectionery trade. 

Of less importance than either of the preceding in 
the perfumery trade is castor, or castoreum, the secre- 
tion of the beaver, of which, according to information 
kindly furnished by the well-known firm of perfumers 
above mentioned, about one thousand pounds are an- 
nually imported into England, at a value of about 
twenty shillings per pound. Although the use of 
this scent in perfumery is limited, it is very largely 
employed in the preparation of Russia leather, to 
which it communicates the well-known odor. 

From accounts dating as far back as the year 500 
B. C., it appears that beavers were originally hunted 
for the sake of their castoreum alone, the felting prop- 
erties of their fur not being discovered till centuries 
later. 

The castoreum is contained in a couple of pouches 
situated in the groin of the beaver, which when ex- 
tracted and dried are not unlike two pears; about six 
pouches going to the pound, In olden times castoreum 


brated bezoar, which is commonly believed in Persia 
to be obtainable only from the wild goats (Capra 
hircus agagrus) inhabiting the hills between Karman 
and Shiraz, although it doubtless occurs in those of 
other districts, and probably also in other species of 
wild goats or ibex. The name bezoar, according to 
the late Sir O. B. St. John, is Persian, and should 
properly be pa-zahr, a corruption of fa-zahr, which 
means “useful (for) poison.” Bezoar stones are con- 
cretions formed in the stomach of certain individuals 
of the wild goat, and vary considerably in size, shape, 
and color. A specimen described in Blanford’s “Zool- 
ogy and Geology of Eastern Persia” was egg-shaped, 
and measured three-quarters of an inch in length; its 
color being dark olive and the surface highly polished 
In Persia bezoars are greatly valued, and in addition 
to being used as a medicine and as an antidote to 
poison, are sometimes worn by the women as amulets 
or charms incased in gold filigree work. 


INTRAMERCURIAL PLANET APPARATUS OF THE 
SMITHSONIAN INSTITUTION.* 

Ir will be remembered that the solar eclipse of May 
28, 1900, was observed by most of the great ob 
servatories throughout the world. Among the institu- 
tions which sent out expeditions to tropical countries 
for the purpose of studying the eclipse was the Smith- 
sonian Institution. The apparatus taken along con- 
sisted of a camera for the direct photography of the 
inner corona, together with a 12-inch lens of 135 feet 
focus used as a horizontal telescope in connection with 
a celostat carrying an 18-inch plane mirror. It was 


* From the Annual Report of the Secretary of Smithsonian Institution. 
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also arranged to use with this lens, just before second 
contact, an objective prism forming a spectrum upon 
a plate moved each second by clockwork and thus 
suited to catch the “flash spectrum,” so called. This 
necessitated a second tube 135 feet long inclined at 
about 8 degrees to that used for the direct photographs 
of the corona. Both tubes were made of thick Can- 
ton flannel and were 42 inches square with diaphragms 
of progressively increasing size 10 feet apart. The two 
tubes were fastened to trestle work covered by long 
canvas tents. Nearly one thousand yards of canvas 
and flannel were thus made up. The tube ended in a 
small photographic house which had been prepared 
in sections and was transported from Washington to 
Sumatra. Besides the great horizontal telescope a 
5-inch, 38-foot lens was also used for obtaining inner 
coronal photographs. This lens was mounted upon a 
pole in such a manner as to be in line with the sun 
from the eastern window of the photographic house 
at the moment of totality. A conical tube of white 
canvas, well blackened within and 36 inches square 
at its lower end, ran from the house to the lens, but 
was not attached to the lens or its housing. There 
being thus no provision for following the apparent mo- 
tion of the sun with the lens, a suitable motion was 
given to the photographic plates by means of a clock. 
With this instrument 11 by 14-inch plates were em- 
ployed. Upon an instrument which carried the 18-inch 
mirror of the horizontal telescope was mounted equa- 
torially a 6-inch photographic lens of 74-inch focus, 
provided with a conical tube, so that a considerable 
field was covered. A shade glass, opaque to violet 
light, was placed over this lens. The purpose of the 
shade glass was to enable a comparison to be made 
between the form of the outer corona as photographed 
with yellow and green light and as photographed with 
the complete coronal radiations by other lenses. 

Within the eastern part of the shed there was 
mounted upon an improvised polar axis a collection 
of four cameras well provided as to moving gear by 
being connected with the very accurate spectro-barom- 
eter clock. These cameras were two similar pairs, 
one with short focus and the other with long focus 
lenses. The former were two landscape lenses of 4% 
inches aperture and 40 inches focus, each provided 
with a 30-inch square plate. In front of one lens was 
placed a shade glass opaque to violet light. The two 
long-focus lenses were of 3 inches aperture of 111 feet 
focus and resembled those recommended by Harvard 
College Observatory as most suitable for photographic 
research for a possible intramercurial planet. The 
axes of these two cameras were inclined so that to- 
gether they covered a space east and west of the sun 
about 12 degrees by 28 degrees in extent. Their fields 
were found to be so nearly flat as to permit the use 
of a single plate 24 by 30 inches. 


THE UTILITY OF ALKALINE PHOSPHATIC 
MANURES. 
By Hvucues, F.LC. 


Berokxe considering the subject included under the 
title of this paper, it will be desirable to briefly refer 
to the origin and progressive use of 


ACID PHOSPHATIC MANURES, 


The manufacture of superphosphate in this country 
may be said to have commenced in 1842, when the 
late Sir John Bennett Lawes, F.R.S., obtained a pat- 
ent for treating finely-ground mineral phosphates, such 
as Cambridge coprolites, with commercial sulphuric 
acid. The chemical theory then put forth maintained 
that the agricultural value of phosphatic manures de- 
pended upon the extent to which the phosphates they 
contained were rendered soluble in water through the 
aid of acid. It was contended that this solubility in 
water effected the most complete diffusion through the 
soil that could possibly be obtained, and the theory in 
itself is still correct, though its application should be 
restricted to soils containing plenty of lime, so that 
the acidity of the manure may be immediately ab- 
sorbed by alkali in the soil. Indeed, at first, sulphuric 
acid being expensive, it was only used in small pro- 
portion, and great caution was observed in the mixing 
arrangements. Only a portion of the phosphates in 
the coprolites was rendered soluble in water, amount- 
ing perhaps to 20 per cent in the manure produced, and 
frequently as much as 8 to 10 per cent was left in the 
form of insoluble or undissolved phosphate of lime. 
Consequently, in those days, superphosphate was sent 
out in an excellent dry condition, and this in itself 
contributed very materially to increase the sale and 
render the new manure popular among farmers, for 
there were never any complaints about the damp acid 
condition of the manure. 

When acid, however, became cheaper as the result 
of improved manufacture from less costly materials, 
and as competition increased on the expiration of the 
original patent rights, sulphuric acid was added in 
greater quantity, and the utmost possible amount of 
soluble phosphate was obtained, so that only 2 or 3 
per cent of phosphate of lime was left in a condition 
insoluble in water. 

Superphosphate then became damper and more acid, 
so that complaints respecting its bad condition were of 
frequent occurrence. 

Superphosphate when first introduced was chiefly ap- 
plied as a manure for turnips and swedes raised on 
good arable land containing sufficient lime, yet there 
appears to have been some doubt raised in the mind of 
so keen an observer and experimentalist as the late 
Dr. Augustus Voelcker, F.R.S., as to whether acid 
manures were not conducive to disease in these roots. 

At any rate, as early as 1863 we find him writing 
in the Journal of the Royal Agricultural Society upon 
“Phosphatic Manures for Root Crops” as follows: 

“Superphosphate of lime applied to root crops has a 
different practical effect on different soils. 

“Purely mineral superphosphates fail to produce 

good turnip crops on light sandy soils. 
. “It has indeed been observed that the exclusive 
use of superphosphate, however beneficial it may be 
in the majority of instances, has in some soils led to 
the complete or partial failure or the presence of dis- 
ease in the turnip crop. : 

“No acid combination as such can enter into plants 
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without doing them serious damage; even free vege- 
table acids, as humic and ulmic acids, are injurious to 
all crops cultivated for food for the use of man or 
beast; and unless these acids, which are always present 
in what practical men call sour humus, are neutralized 
by lime, or marl, or earth, none but the roughest and 
most innutritious herbage can be grown. 

“Free mineral acids are, I believe, still more injuri- 
ous to all farm crops, and perhaps to ail plants, than 
the free organic acids that are found in humus. 

“A very dilute solution of sulphuric acid—say one 
part in 1,000 of water—may be used with advantage 
for killing grass in gravel vvalks made with flint or 
quartz sand; after one or two applications, the weeds 
will be destroyed and will not reappear for a long time. 
But if the walks are made with limestone gravel, the 
application of a much stronger acid” has little or no 
effect on the grass or weeds; after some time the latter 
seem to grow all the better for having had a taste 
of dilute sulphuric acid. In reality, however, no acid 
enters these plants, but on coming into contact with 
the limestone gravel unites with the lime to form that 
useful fertilizer, sulphate of lime or gypsum. 

“These examples thus prove unmistakably that a soil 
which contains free acid, in ever so small a quantity, 
is unfit to maintain a healthy growth. 

“We have, therefore, strong presumptive evidence 
that soluble phosphate, a combination which has a 
strongly acid character, does not as such enter the 
roots of plants. 

“The reconversion of soluble into insoluble phos- 
phate, perhaps may appear undesirable, but in reality, 
it is not only beneficial, but absolutely necessary to 
the healthy and luxuriant development both of turnips 
and all other crops to which superphosphate is applied. 

“The more rapidly and completely the soluble phos- 
phate in commercial superphosphates and turnip man- 
ures, is precipitated and rendered insoluble in the soil, 
the more energetic will be its effect upon the turnip 
crop.” 

The above statements, made nearly 40 years ago, rep- 
resent the views of one who was rightly regarded as 
an authority upon the properties and use of artificial 
manures, and it is interesting to note the extent to 
which these views have been realized in actual farm 
practice during succeeding years. 

NEUTRAL PHOSPHATES. 

In 1875, the Aberdeenshire experiments with finely- 
ground phosphates were instituted and conducted 
under the management of Prof. Jamieson for some 
years. The publication of the results excited much in- 
terest, for they demonstrated by actual field experi- 
ments that insoluble, or more properly termed undis- 
solved phosphates, if applied in a finely-ground condi- 
tion and in sufficient quantity, possessed very con- 
siderable fertilizing value, whereas, according to the 
previously held theory, such raw phosphates were sup- 
posed to possess no practical manurial value. 

Further, these experiments proved that on certain 
soils, deficient in lime, ordinary soluble phosphate 
was not superior in its action as a manure to undis- 
solved phosphates to anything like the extent that had 
hitherto been generally supposed. 

Very naturally these novel results, being opposed 
to the theory hitherto held, excited a considerable 
amount of hostile criticism, which, however, time and 
more extended experience has proved to have been un- 
reasonable and erroneous. 

The experiments were carried out at five stations 
situated in different parts of the county of Aberdeen, 
and the soils are described in the official report as 
being “black mould resting upon a granite subsoil,” 
and the analyses show that in every case they were 
specially deficient in lime. The figures for lime at 
these five stations were respectively 0.08, 0.17, 0.21, 0.33 
and 0.38 per 100 parts of the dry soil. 

These soils were in fact exactly those upon which 
soluble phosphate as supplied by superphosphate would 
not be likely to exert its full benefit, while the vege- 
table acids existing in the black mould would naturally 
dissolve the finely-ground mineral phosphate to a very 
considerable extent. In short, the conditions were 
most favorable to the action of undissolved phosphates, 
and most unfavorable to the action of dissolved or sol- 
uble phosphates. 

The experiments in themselves, were, however, dis- 
tinctly useful both scientifically and practically, and 
Prof. Jamieson will always be favorably associated with 
what must now be regarded as a step forward in the 
economical application of finely-ground neutral phos- 
phates. 

ALKALINE PHOSPHATE OR BASIC SLAG. 


About the year 1883 the now well-known basic slag 
or Thomas phosphate powder was introduced to the 
agricultural world. It is the residual slag resulting 
from the treatment of iron ore by the Thomas-Gil- 
christ process of adding lime in order to remove the 
phosphoric acid and silica. Briefly it consists of basic 
phosphate of lime and basic silicate of lime, associated 
with some iron, manganese and magnesia compounds. 

It has a distinctly alkaline character, but it is a mis- 
take to suppose that this material contains any con- 
siderable quantity of free lime, because any such ex- 
cess of lime would indicate a wasteful method of manu- 
facture, lime being only added in sufficient quantity to 
remove the phosphorus and silica existing in the 
original iron ore. 

Though but slightly soluble in erdinary water, it dis- 
solves to a certain extent in water impregnated with 
vegetable acids, and it is the geutralization of such 
acids which exist in sour grass that largely contributes 
. a its application so beneficial on certain kinds 
of soil. 

No other manure has ever before occasioned so great 
a diversity of opinion as to its value as a fertilizer. 
When finely ground and applied to suitable land with 
sufficient water either in the soil or from rainfall, the 
results have been most satisfactory, both in the in- 
creased yield and in the improved quality of the grass 
and hay; but where the conditions are unfavorable and 
the land unsuitable, the results have been most disap- 
pointing. indeed, when first introduced agricultural 
chemists of high repute were disinclined to place any 
fertilizing value on such a hard fused mass, however 
finely it might be ground, because it was so insoluble 
in ordinary water. 
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Little by little, however, farmers were induced to 
take small quantities for trial, chiefly on old and sour 
grass lands, and the practical results were so good on 
certain soils—rich in vegetable acids but poor in lime 
—that scientific authorities were soon compelled to 
recognize its value, and as the market price was low 
the material naturally became popular in certain locali- 
ties. 

In this country the importance of fine grinding has 
hitherto been recognized as the chief test of the prob- 
able manurial value, but in Germany, Prof. Paul Wag- 
ner, of the Agricultural Station of Darmstadt, has in- 
sisted upon the solubility in a 2 per cent solution of 
vegetable acid, such as citric acid, as a further and 
more definite test of probable manurial value. 

Dr. Bernard Dyer, in his paper “On the Determina- 
tion of Probably Available Mineral Plant Food in Soils” 
(Journal of the Chemical Society, 1894), has adopted 
a cold 1 per cent solution of citric acid for determining 
the portions of phosphoric acid and potash existing in 
a presumably available form in the soil. 

The present writer, however, has selected as his 
standard solvent a 0.10 per cent cold solution, consist- 
ing of 1 part of citric acid to 1,000 parts of cold distill d 
water. Such a solution is twenty times weaker than 
that of Prof. Wagner, and ten times weaker than thit 
of Dr. Dyer. 

In fact, it represents an acidity absolutely below that 
of the sap of any of the 103 plants, examined by Dr. 
Dyer in the paper referred to, and it also more closely 
approximates to the natural acidity of ordinary soi!s 
than either of the standard solutions previously en- 
ployed. 

It is therefore contended that any phosphoric aci:(, 
lime or potash dissolved out by this standard solution, 
may be fairly regarded as existing in a form available 
as plant food, whether ip a soil or in a manure. 

In the following table the relative solubility in this 
standard solution of five different kinds of finel)- 
ground raw phosphate, is compared with that of « 
good specimen of basic slag. 

In each case, one gramme of the ground phosphat: 
was exhausted with 1,000 grammes of cold distille: 
water, in which one gramme of crystallized citric aci: 
had been dissolved. 

After standing 24 hours with occasional stirring 
the insoluble portion was filtered off, ignited ani 
weighed, while the proportions of lime and phosphori: 
acid were determined in the clear solution. 


MINERAL PHOSPHATES. 


Solubility in cold weak solution of Citric Acid (1 in 
1,000) after 24 hours. 


| 
a 
| | i Ssie. 
8/8 | 5 | a2 
| | < | & 
Total phosphate of lime present.. 50.86 55.99 | 78.26 | 79.57 | 61.23 | 38.97 
Fine powder passed through 100 
76.21 | 67.69 | 72.37 91 63 | 93.61 | 83.80 
Portion soluble in citric acid solu- | 
TOT... 30,00 | 30,00 | 22.60 22.80 31.40 | 38.80 
Soluble lime | 15.34) 13.66 11.87 | 11.64 | 15.23 | 22.17 
Soluble phosphoric acid.......| 2.85| 6.35] 8.25| 840| 9.90| 
Equal to phosphate of lime 6.22 | 13.86 | 18.01 18.34 | 21.61 | 18.99 


The above results show the percentage of phosphate 
of lime present in the respective samples, also the fine 
nées of the grinding, the extent to which the respective 
specimens were dissolved by the cold, weak citric 
acid solution, and finally, the proportions of lime and 
phosphoric acid in its equivalent of phosphate of lime 
existing in the cold citric solution. 

It will be seen that ground phosphates are only sol- 
uble, and therefore available as plant food to the ex 
tent of 22.60 to 31.40 per cent, and that the basic slag 
is only dissolved to the extent of 38.80 per cent, in 
fact only a little more than one-third of its weight. 
though it was of good quality, 38.97 phosphate of lime 
and 83.80 fineness. 

As regards the actual amount of phosphate of lime 
dissolved out of the five specimens, the Peace River. 
with a fineness of 93.61, gave the highest figures for 
solubility, there being 21.61 phosphate of lime dissolved 
out of a total of 61.23. 

In the case of basic slag, the figures, though rela- 
tively higher, are actually less, namely, 18.99 phos- 
phate of lime dissolved out of a total of 38.97. These 
results explain why Prof. Jamieson, with the black 
vegetable mould to experiment upon, obtained an ap- 
preciable increase in the yield of turnips from the ap- 
plication of finely ground raw phosphates, though if 
we take the most favorable example, namely, Peace 
River, only about one-third of, the total phosphates 
would have been utilized as available plant food and 
the remaining two-thirds was of no use to the crop. 

The defect in the economical application of finely- 
ground phosphates is their insufficient solubility, and it 
is this want of solubility that is the defect also of basic 
slag when applied to many soils. 

Before leaving these figures it is interesting to notice 
that it is only in the proportion of soluble lime that 
basic slag shows a superiority over that of Peace 
River phosphate, there being 22.17 per cent dissolved 
out as against 15.23. 

Indeed, the fertilizing value of ordinary basic slag 
must be ascribed as very largely due to the ready sup- 
ply of lime when the slag is brought in contact with 
sour soil, if accompanied by plenty of water either in 
the soil or from the rainfall. 

It is well known that slag fails to produce any 
practical results on certain soils, and this failure is 
probably due partly to a deficient supply of water and 
partly to the absence of that excess of vegetable matter 
which is necessary to produce an acid solvent. 


THE NEW MANURE BASIC SUPERPHOSPHATE. 


It occurred, therefore, to the author, after careful 
consideration in the autumn of 1900, that a new and 
useful manure could be produced by the careful admix- 
ture of suitable proportions of ordinary acid super- 
phosphate with finely ground or slaked lime. 

After making numerous trial mixtures the most 
suitable proportions were decided upon, and a manure 
was produced which possessed a distinctly alkaline or 
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basic character, and at the same time supplied from 
25 to 27 per cent of phosphate of lime in a form readily 
— in the standard solution (1 in 1,000) of citric 
acid. 

The manure so produced was appropriately called 
basic superphosphate because it combined the alkaline 
nature of slag with the well-known solubility of super- 
phosphate. 

The mechanical condition is superior both to that 
of basic slag and superphosphate. Compared with the 
former it is much more bulky and lighter in weight, 
so that if equal weights be placed in two glass tubes 
about 1 foot long basic superphosphate will be found to 
occupy a space of 11 inches as compared with only 
414 inches occupied by basic slag, the relation in round 
humbers being as 100 to 40. 

Compared with superphosphate the new material 
is very much drier, containing only 4 to 5 per cent of 
moisture instead of the 14 to 18 per cent usually found 
in commercial superphosphate. 

Being in a finely ground dry powder of light weight 
and bulky nature, greater uniformity and more perfect 
distribution can be obtained than is possible with basic 
slag, which when sown by hand is apt to drop be- 
tween the fingers before complete delivery can be ef- 
fected. 

Farmers will appreciate these advantages, and will 
be glad to be assured that there will be no danger of 
any clogging of the drill from damp condition, which 
in the case of badly made superphosphate is a very 
serious defect, and renders the uniform distribution of 
the manure quite impossible. ° 

The general composition of basic superphosphate 
may be gathered from the following analysis: 


COMPOSITION OF BASIC SUPERPHOSPHATE. 


Moisture (lost at 212 deg. F.)....... inn ae 
Combined water and loss on ignition.... 12.86 
*Phosphoric acid (total) 13.60 
Oxides of iron, alumina, magnesia, etc.. 2.34 
Insoluble siliceous matters............. 3.40 

100.00 


*Equal to phosphate of lime............ 


The manure usually contains from 33 to 35 per cent 
of total lime, so that in this respect basic superphos- 
phate supplies fully 10 per cent more lime than ordi- 
nary acid superphosphate. 

The superior solubility in cold water of basic super- 
phosphate compared with good basic slag, containing 
38.97 phosphate of lime and 83.80 fineness, is shown 
in the following table: 


Solubility in Cold Water after 48 Hours, 1 Part Manure 
to 1,000 Parts Cold Water. 


Basic Basic 
Super. Slag. 
*Portion soluble in cold water.. 66.80 6.60 
Portion insoluble (after ignition) 33.20 93.40 


100.00 100.00 


*Containing— 
Phosphate of lime ........... None None 


It will be seen that basic superphosphate is fully ten 
times more soluble in perfectly cold water than well 
ground basic slag, the figures being 66.80 against 6.60 
per cent. Further, that there is 22.28 lime dissolved 
out in the former against only 4.80 in the latter. 

These figures may, perhaps, explain why basic slar 
fails on certain soils, while it produces excellent re- 
sults upon others. It is not ordinary water that is 
capable of decomposing a hard fused mass like slag. 
however finely it may be ground, but water impreg- 
nated with vegetable acids. In other words, it is only 
on sour acid soil that special benefit may be expected 
from the application of slag. 

It will be noticed that no phosphate of lime was 
dissolved out by plain water from either manure, be- 
cause on account of the presence of lime in excess, all 
the phosphate of lime was retained in a precipitated 
form in the basic super, and in a more insoluble form 
in the slag. 


Solubility in (1 in 1,000) Citric Acid Solution (1 part 
Manure to 1,000 parts Solution) after 24 hours. 


Basic Basic 
Super. Slag. 

*Portion soluble in citric solu- 

Portion insoluble (after ig- 
100.00 100.00 

*Containing— 

Soluble phosphoric acid....... 12.45 8.70 
Equal to phosphate of lime.... 27.18 18.99 


The above figures show that when both manures 
were treated in exactly the same manner, in regard to 
the quantity and strength of citric acid solution, with 
the same time allowed in each case for exhaustion 
with the standard solvent, basic super was dissolved 
to the extent of 94.20 per cent, as against 38.80 per 
cent in the case of the basic slag. Further, 34.73 
lime was dissolved in the former, against 22.17 in the 
latter. Lastly, 27.18 phosphate of lime was dissolved 
cut of the basic super, against 18.99 out of the slag. 
The slag employed was the same as was used in all the 
previous experiments, and was of good quality and 
well ground. Though the slag contained 38.97 total 
phosphate of lime, only 18.99, or less than half, was 
dissolved by the standard solvent, and may therefore 
be considered to represent the proportion probably 
available as plant food. 

It is very important to bear these figures in mind, 
and to remember that it is not the total amount of 
phosphate of lime present in slag that should be re- 
garded as indicative of its manurial value, but the 
= quantity that is likely to be available as plant 
‘cod. 

Hence, as a quick-acting manure, suitable for late 
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application in the spring, basic super must be re- 
garded as far superior in fertilizing effect to ordinary 
slag, notwithstanding the high total contents of phos- 
phate of lime contained by the latter. 


THE UTILITY OF THE NEW MANURE, 


Basic superphosphate can be applied, indeed has 
been applied in the season of 1901, with great ad- 
vantage on soils deficient in lime, such as sand, gravel, 
granite, peat and clay. 

Briefly, it may be stated that all soils containing 
less than 1 per cent of lime will be greatly benefited 
by the application of basic superphosphate instead of 
slag or ordinary superphosphate. 

It is of practical importance to state that though 
originally invented to supplement the deficient solu- 
bility of slag, which is fully recognized by those in- 
terested in its sale (they therefore recommend its 
application during the winter months), it has been 
found by actual field results that the new manure is 
— also to superphosphate on soils deficient in 
ime. 

Mr. William E. Bear, of Magham Down, Hailsham, 
employing equal quantities of basic super and ordinary 
superphosphate, was able to obtain a growth of rad- 
ishes, 66 per cent greater in weight by the use of the 
former manure, than he did by the latter. 

In this case the soil contained, according to Dr. 
Bernard Dyer’s analysis, only 0.68 of lime per cent in 
the dry state. 

In another experiment on the farm of Mr. Ouston, 
near Grimsby, in Yorkshire, basic super used at the 
rate of 5 cwt. per acre, gave a specially good crop, 
and the soil on analysis was found to contain only 
0.78 of lime per cent. 

Mr. Edward Packard, at Saxmundham, obtained by 
the application of 5 cwt. of basic super per acre, 
18%, tons of swedes, against 15 tons produced by 5 
ewt. of slag, and 144% tons from the no manure plot, 
the soil in this case containing 1.75 lime per cent. 

It is well known that soils subject to the disease 
known as finger and toe in turnips, are naturally defi- 
cient in lime, containing in fact considerably less 
than 1 per cent, and on such soils it is reasonable to 
suppose that an alkaline phosphate manure would 
naturally be a more suitable dressing than an acid 
phosphate manure such as superphosphate. 

During the season of 1901 numerous instances were 


recorded in which basic super has been used on such 


soils with very marked advantage. the virulence of 
the disease being materially reduced, and in some re- 
markable cases in Scotland, its application has com- 
pletely prevented any attack, while other parts of the 
field manured with ordinary superphosphate had suf- 
fered very much from the disease. 

In connection with this subject, it may be convenient 
to point out by means of the following tabulated fig- 
ures, the relation in which lime and phosphoric acid 
are respectively removed from the soil by ordinary 
farm crops. 


LIME AND PHOSPHORIC ACID REMOVED PER ACRE BY FARM 


CROPS. 
Phosphoric 
5 acid, 
Pounds, Pounds. 

Turnips, root, 17 tons,,,..... 25.5 1 22.5 | 39 

leaf . 48.54 
Mangels, root, 22 tons 24.0) 34.0 | 

“leaf .. 9.05" . 

Swedes, root, 14 tons .. 19.5) 2 17.0 1 wo 

Beane, grain, 30 bushels 3.01 22.5 

=» 9.55" 

Meadow hay, 1% tons .......... 13 
Potatoes, tuber, 6 tons,..... ber 

Oats, grain, 45 bushels 20 Ol 

Wheat, grain, 30 bushels...... 1.0 [ {2s 

Barley, grain, 40 bushels...... 1.5) Lan 


It will be seen that in respect of an average crop of 
clover, hay, turnips, mangels, and swedes, lime is rela- 
tively required in greater proportion than phosphoric 
acid. It is useless, therefore, to expect to grow good 
crops, or crops free from certain diseases, if there is 
a deficiency of lime. 

On the other hand, it would appear that wheat, bar- 
ley and oats require phosphoric acid in greater pro- 
portion than lime, though the actual quantities are 
much less than in the case of root crops or clover hay. 

This table of figures is also useful in illustrating the 
great waste of applying lime in large quantities, such 
as 3 or 4 tons per acre, for the actual crop require- 
ments would appear to be less than 100 pounds per 
acre. 

If 2 or 3 hundredweight of superphosphate are con- 
sidered sufficient to supply the requisite quantity of 
phosphoric acid, surely 3 or 4 hundredweight of lime 
should be sufficient to supply the requisite quantity of 
lime. 

Of course this remark only applies to the applica- 
tion of lime to ordinary well-drained soil, and not to 
damp sour grass land where the natural acidity of the 
soil would require larger dressings of lime. 

But under ordinary conditions large dressings of 
lime are practically wasted because the slaked lime, 
which is not absorbed by the soil or the plant, rapidly 
becomes converted into carbonate of lime, in which 
form it is but little soluble in ordinary water. 

Usually where the soil is deficient in lime, the cost 
of its application is very great by reason of carriage 
from a distance, and in all such cases basic superphos- 
phate will be found particularly useful and decidedly 
economical, because in addition to supplying from 25 
to 27 per cent of phosphate of lime in a form suffi- 
ciently soluble to afford available plant food, it also 
supplies an appreciable dressing of caustic lime. 

How beneficial small dressings of alkaline ashes 
are may be inferred from the practice in India of burn- 
ing the stubbles after the removal of the corn and 
previous to the usual rainfall. 

In this country the custom of collecting and burning 
the common couch grass (Triticum Repens) is to be 
highly commended as being not only the most effectual 
way of eradicating this troublesome weed, but as being 
a cheap means of supplying valuable alkaline ashes to 
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the soil; for these ashes materially assist that im- 
portant bacterial action whereby the inert vegetable 
matter of the soil is converted into valuable fertiliz- 
ing compounds such as nitrates. 

A strong argument in favor of the utility of alka- 
line phosphatic manures is afforded by the fact that 
all the natural manures hitherto used in agriculture 
are distinctly alkaline. Thus, farmyard manure, in 
the efficacy of which farmers thoroughly believe, is 
alkaline, and its agricultural value depends upon the 
extent to which the nitrogen compounds are con- 
verted by proper fermentation into ammonia salts. 
Guano, especially the good old Chincha Peruvian qual- 
ity, is thoroughly ammoniacal. 

Bone dust, dried blood, woolen waste and shoddy, 
also soot, and lastly lime, are all more or less alka- 
line in their nature, and certainly not acid. 

Moreover, it is hardly necessary to repeat that 
basic slag is itself a striking instance of the utility of 
= phosphate of lime as a manure for certain 
soils. 

Indeed it is not natural that manures should be 
acid, and the reason why ordinary acid superphos- 
phate has been beneficial to crops grown on good arable 
land, is that the acidity of the manure has been ab- 
sorbed or neutralized by the abundance of lime usually 
present in such soils. 

Obviously, where the soil is deficient in lime the 
acidity of superphosphate cannot be immediately ab- 
sorbed, and harm may be done to the young rootlets 
of the plant. 

It would require a very heavy dressing of lime to 
saturate the soil so completely that every square inch 
of surface should always contain the necessary quan- 
tity of lime requisite to absorb the acid from every 
particle of manure that may be brought in contact 
with it. In other words, it ts much more economical 
to add lime in small quantity to the manure for the 
purpose of immediate and complete neutralization, 
than to add lime in large quantities and at long inter- 
vals to the soil in order to provide a wasteful excess 
of alkali for the absorption of a minute quantity of 
acid. 

The necessity of relying upon a sufficiency of lime in 
the soil is entirely removed when using basic super- 
phosphate, as by the careful admixture of an excess of 
lime in its manufacture all acidity is removed and 
the manure may be applied, mixed directly with the 
seed without danger of destroying the vitality of the 
same. 

As a practical demonstration of the injurious effects 
produced by the continued annual application of acid 
salts, it is only necessary to refer to the report on the 
Woburn experiments by Dr. Voelcker in the last num- 
ber of the Journal of the Royal Agricultural Society, 
in which a photograph is given of absolutely barren 
spots where the barley crop had entirely failed in con- 
sequence of the annual application of sulphate of am- 
monia to a ferruginous sandy soil. These barren spots 
were evidently due to the local accumulation of acid 
compounds and the absence of sufficient lime, for on 
the adjoining plot, which had received the same quan- 
tity of ammonia salts annually, but had in addition re- 
ceived a dressing of lime, the barley was looking thor- 
oughly healthy. 

On such soils as that at Woburn, basic super, 
which, in addition to phosphates, supplies some caus- 
tic lime, will naturally be more suitable than ordinary 
super, and when it is remembered that four-fifths of 
the former consists of ordinary superphosphate, the 
manufacturer will find it to his interest to supply the 
new manure. Indeed, on all light sandy ferruginous 
soils manufacturers are at present in an awkward 
position, because acid manures being unsuitable it fol- 
lows that an alkaline manure, superior in its fertiliz- 
ing properties to basic slag, should be supplied, as 
otherwise no practical opposition to the use of slag is 
available. 

Basic superphosphate has the advantage that it can 
be mixed with nitrate of soda without any fear that 
the valuable nitric acid will be decomposed or driven 
off by an excess of acid, and the resulting compound 
is in an excellent dry powdery condition, admirably 
adapted to secure uniform distribution as a top dress- 
ing. 

During the season 1901, the manure has been sold 
in 187 places in England, 72 in Scotland, and 13 in Ire- 
land. Many of the deliveries so included were in quan- 
tities of 10 to 20 tons, consigned to agents, so that the 
actual local trials have been still more numerous. 

The practical results obtained in the field have, not- 
withstanding the dry season, been most encouraging, 
and have fully realized the favorable opinion originally 
formed from the analytical results. 


CONCLUSION. 


In conclusion, it should be mentioned that basic 
superphosphate is not intended to supersede ordinary 
acid superphosphate upon soils containing plenty of 
lime, nor is it intended to take the place of well 
ground slag for application to damp sour land; but 
it is rather intended to take an intermediate position 
between these two well-known and most useful man- 
ures, and to be employed as a quick acting alkaline 
phosphate manure, specially useful as a spring dress- 
ing for crops grown upon soils that contain less than 
1 per cent of lime, the united acreage of which repre- 
sents such a large area of the cultivated land in the 
United Kingdom. 

The utility of alkaline phosphate manures when 
applied to certain soils has already been practically 
demonstrated by the great success that has attended 
the use of basic slag, notwithstanding its slow solu- 
bility, its frequently defective grinding, and recently. 
its reduced percentage of phosphate. 

If therefore a material of similar alkalinity, but of 
greatly superior solubility, can be obtained in an un- 
limited quantity, and of uniform quality, it is reason- 
able to anticipate that basic superphosphate will prove 
to be a really useful and most valuable additional 
fertilizer. 

The time has come when manures should be adapted 
to the soil, rather than that the soil should adapt itself 
to the manure. 

Obviously, soils differing so much in their chemical 
composition and physical character, as chalk and clay, 
peat and sand, granite and gravel, require different 
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manures, in the same way as they require different 
cultivation and different kinds of crops. 

It is not scientific, it is not economical, and it can- 
not be to the advantage of the farmer, that one kind 
of manure should be sold for application to all kinds 
of soils. 

Acid manures may with advantage be applied where 
there is plenty of lime, and alkaline manures may be 
more profitably applied where lime is deficient. 


SOME LOCOMOTIVE SHOP TOOLS. 


THe engraving shows a spring testing machine, 
made by Joshua Buckton & Co., of Leeds, which 
will not only weigh and measure the deflection of the 
spring, but will give it a rapid action such as it 
would encounter in running on a permanent way, and 
will then exactly weigh and measure the falling off 
in the spring if there should be any. It is designed 
to test laminated springs, helical springs, and volute 
springs up to 12 tons pressure, up to 7 feet 6 inches 
long and 1 foot 4 inches high. The maximum stroke 


is 15 inches, variable down to 3 inches, and the ram 
can be driven either at ten strokes a minute for ac- 
curately calibrating the resilience of the springs, or 
at 150 strokes per minute for testing the power of 
end 


the springs to withstand rapid vibrations. The 


Pama 
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locomotive fireboxes a special swiveling table is used 
in conjunction with this machine. There is a pit at 
the back of the main table, which can be swiveled 
until it is in a vertical plane like the face plate of a 
lathe, or in a horizontal plane. The table itself has 
a circular motion, controlled by a worm and worm 
wheel, so that all four sides of a locomotive fire-box 
can be drilled at one setting of the table. Holes, in 
fact, at any angle whatever can be drilled in the work 
while the spindles of the machine remain vertical.— 
The Engineer. 


REPORT ON THE METRIC SYSTEM. 


Tue report of the committee on the bill providing 
for the adoption of the metric system by the govern- 
ment of the United States has been completed. The 
report advocates the reforming of our systems of 
measurements. 

A complete statement of the weights 4nd measures 
in common use would not only be difficult to make, but 
would involve more space than is available in a brief 
report. It is sufficient to state, however, that the vari- 
ous units have been inherited from a time when exact 
measurements were unheard of, computations were sel- 
dom made, and when each locality and different inter- 
est had its own system of measures. Modifications and 
adjustments have been made from time to time; never- 


May 10, 1902. 


tems of weight, the apothecary, the troy and the 
avoirdupois, to illustrate this fact. And while the 
yard may be stated as our standard of length, we find 
in practice various arbitrary multiples of the yard and 
foot; for example, the fathom, the surveyors’ and en- 
gineers’ chains, the nautical and statute miles, hands, 
poles, perches and various others. In addition to the 
ordinary cubic measure we find three systems of meas- 
uring capacity: dry measure, liquid measure and 
apothecary’s fluid measure. To these might be added 
a large number of technical standards in use in the 
various trades and industries, which would be greatly 
simplified and unified upon the adoption of the inter- 
national system of weights and measures. An ex- 
amination of the common tables of weights and meas- 
ures discloses the fact that there are 64 different 
ratios used, of which 19 are not divisible by two, and 
that there are 18 terms used which have two or more 
meanings. Certainly any effort on the part of Con- 
gress to replace this conglomerate system with a 
simple, logical one similar to our monetary system is 
worthy of the consideration of Congress. 

The metric system of weights and measures was de- 
vised as an international system. The fact that it was 
first adopted by France has given rise to the custom of 
referring to it as the French system. It is interesting 
to note, however, that one of the first to propose a 
decimal system of weights and measures was James 


TAFF VALE RAILWAY--SPRING TESTING MACHINE. 


of the ram is fitted with a screw adjustment to suit 
varying heights of springs. The pressure from the 
ram is arranged to act upon the springs through the 
same pin holes, which the weight of the rolling stock 


bears upon in actual running, so that buckles, eye- 
lets, and other attachments are tested at the same 
time as the spring itself. When the machine is 


testing the springs with its rapid action the springs 
are made to vibrate through a range of 3 inches or 4 
inches without the removal of the load, so that the 
spring and all its attachments are acted upon with 
the same violence as they would encounter if running 
at sixty miles an hour over 30-foot rails with imper- 
fect joints. This machine is in use at the works of 
the Taff Vale Railway, Cardiff. 

A radial drilling machine for boiler work is shown 
in another engraving. The special advantage of this 
machine is that it will drill two holes at a time at 
any distance from each other between 7 inches and 5 
feet. The headstocks carrying the drill spindles have 
a motion of 14 inches at right angles to the main 
jib of the machine—an exceptional arrangement 
which may be readily overlooked in the engraving. 
This enables lines of parallel holes to be drilled with- 
out swinging the main jib. The spindles are revers- 
ible for tapping, and all the handles controlling the 
machine are near the end of the jib. For drilling 


theless, the system is full of inconsistent ratios, the 
units are not related to each other, many units of the 
same name have different values, it is unsuitable for 
computation and is not decimal in character. This 
last defect has sometimes been urged in its favor, but 
it is difficult to comprehend how anyone familiar with 
the subject should advocate any other than a decimal 
system of weights and measures in connection with a 
decimal system of numbers. It may be true that a 
system of weights and measures in which a binary 
subdivision is followed might be better in a few in- 
stances, but, on the whole, experience has shown that 
the advantages to be gained by a decimal system far 
outweigh those of any other. However, it should be 
noted that a binary system of subdivision is but sel- 
dom followed in our common system of weights and 
measures, and further that a decimal system is capable 
of this method of subdivision, as illustrated by the use 
of halves and quarters in the metric system of meas- 
ures and in all decimal systems of money. 

It is a popular fallacy that our weights and measures 
are in accord with those of Great Britain, but this is 
not true, as neither our pound, the yard, the gallon nor 
bushel are identical. 

Very few people are familiar with the weights and 
measures in common use in the United States. One 
has but to recall the tables of our three different sys- 


Watt, the inventor of the steam engine, and the adop- 
tion of a decimal system of coinage by the United 
States was one of the strongest influences leading to 
its adoption. As originally proposed the unit of length 
in the metric system was called the meter and defined 
as the one ten-millionth part of the distance from the 
equator to the pole of the earth measured on a merid- 
ian. The first of these units to be constructed was 
by the French government and was based upon the 
best known measurements of the earth’s surface at 
that time. Subsequently more accurate measure- 
ments of the earth's surface showed that the meter 
as first constructed was not of the length intended 
nor was its material or form such as required by 
modern refined measurements. 

To remedy this defect an international congress was 
held in Paris, 1875, 17 different nations participating. 
It was thought best to retain the length of the old 
meter. Accordingly a number of copies were con- 
structed of the best material and method of construc- 
tion known to science. One of these was selected as 
the international meter and is very carefully pre- 
served at the International Bureau of Weights and 
Measures, established and maintained by the countries 
participating in the congress and those which joined 
the convention later. These meters were very care- 
fully compared with the one selected as the inter- 
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national standard and then distributed to the countries 
interested. 

The unit of mass (weight, as it is commonly called) 
in the metric system is called the kilogramme, and is 
defined as the mass of a cube of pure water, the length 
of the edge of which is one-tenth of a meter. While 
this definition establishes the relation between the unit 
of length and the unit of mass, water is not suited for 
a material working standard, hence the international 
committee at the time of the preparation of the meter 
also prepared 40 pieces of metal equal in mass to that 
of the cubic decimeter of water, and alike in form and 
of the same material as the standard meter, the most 
permanent metal known. One of these was retained 
at the International Bureau of Weights and Measures 
as the international kilogramme. The same precau- 
tions were observed in the comparisons with each 
other and with the one selected as the international 
standard before distributing them to the respective 
governments. Of the two meters and two kilogrammes 
sent to the United States one of each is preserved as 
the national standard of length and mass, the others 
are taken as working standards and serve as the basis 
of all comparisons of length and mass in this country. 
The fact that the meter is not a natural standard as 
orizinally intended has sometimes been used as an 
argument against the metric system. This, however, 
is of little importance, since the meter and the kilo- 
gramme as constructed are as permanent as it is pos- 
sible to make material standards, and if at any time 
a suitable natural standard should be discovered the 
meter would simply be defined in terms of that stand- 
ar’ as was originally proposed of the earth’s quadrant, 


The advantages of the metric system may be briefly 
stated as its decimal character throughout, the simple 
relation between the units making it possible to derive 
all others directly from the unit of length; its elas- 
ticity, being equally convenient for the measurement 
of the smallest or largest objects. These advantages 
have been proven by a century of use, but that which 
especially commends it to us at the present time is 
its international character, since it is the opinion of all 
who are in a position to know that the world must 
soon come to an international system of weights and 
measures, and there is not the slightest possibility of 
our own system or any modification of it becoming 
universal. 


THE METRIC SYSTEM AS USED IN SCIENTIFIC WORK. 


Scientific investigators early recognized in the metric 
system of weights and measures a simple, flexible sys- 
tem equally suitable for the most refined or coarsest 
measurements or for purposes of computation. As a 
result the scientific world to-day enjoys the advantages 
of a universal system of weights and measures, a fact 
which has greatly facilitated the development and 
spread of scientific knowledge. The practical applica- 


tions of scientific work have in many cases been 
seriously handicapped or retarded, owing to the neces- 
sity of converting formule derived in the metric sys- 
tem to equivalent formule in the common system. If 
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the formule and other data used in manufacturing 
and engineering were universally expressed in the 
metric system it would greatly promote the growth 
and dissemination of such knowledge throughout the 
entire world. 

The benefits to be derived from the adoption of the 
metric system by the educational interests of the coun- 
try are, perhaps, the most important that have been 
brought to the attention of this committee. Estimates 
made by the Department of Education and others show 
that the work of at least two-thirds of a year in the 
life of every child would be saved by the adoption of 
the metric arithmetic. The British Parliamentary 
Committee having in charge a similar investigation 
estimated the saving in time at one year. This is a 
matter the importance of which can hardly be over- 
estimated, taking into consideration the large amount 
of work to be covered in the curriculum of the schools 
and the enormous sums annually devoted to educa- 
tional work. The metric system is taught in nearly 
every school in the country. Teachers and pupils 
alike unanimously testify as to the ease with which 
the system is taught and learned and the facility with 
which it is applied to the problems which in ordinary 
arithmetic are complex and difficult to solve. 

In higher education the metric system of weights 
and measures is used almost exclusively, and attention 
is called to the action of the Associated Academic 
Principals’ Association of the State of New York, a 
body of some 700 high school principals, superintend- 
ents and prominent educators, which has passed the 
following resolution in regard to the adoption of the 
metric system: “Resolved, That we hereby instruct 
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The diversity in this respect is so great that a correct 
table of the number of pounds to the bushel of differ- 
ent commodities for the several States is difficult to 
procure. 

Both the long and short ton, without any distinction 
in name, are used in the buying, selling and trans- 
portation of coal, ore, metals and other heavy products. 
For liquids in large quantity the barrel used has many 
different values, and we find in common use, often 
side by side, avoirdupois weights, troy weights, apothe- 
cary weights and the weights of the metric system. 
To add to this confusion the subdivisions of the or- 
dinary measures are often not adhered to, the en- 
gineers using feet and tenths of a foot, instead of 
feet and inches; the manufacturer, inches and deci- 
mals of an inch, instead of adhering to the binary 
subdivision; and even the gager uses gallons and 
tenths of a gallon. 

In the customs service duties are levied in yards and 
tenths of a yard, and in the handling of bullion we find 
troy ounces and thousandths of an ounce, instead of 
ounces and grains. The engineer has discarded the 
inch, while some manufacturers of machinery have dis- 
carded the foot; hence we find the tenth of a foot and 
the inch in common use. These are but a few of the 
instances where the introduction of the metric system 
would not only afford the advantages of a decimal sys- 
tem, but a system sufficiently elastic for all purposes. 
The experience of other nations has shown that the 
confusion and inconvenience caused by a change in the 
measures used in daily life were largely overestimated, 
and in no case have the people expressed a desire to re- 
turn to the former system of weights and measures, 
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the Legislative Committee to forward to Congress of 
the United States, if there shall be suitable occasion 
and opportunity, our earnest petition for the enact- 
ment of such legislation as shall render the use of the 
metric system obligatory throughout the United 
States.” Many similar actions by educational bodies 
of all kinds throughout the country have been called 
to our attention. 

It is a matter of evidence on the part of educators 
of the United States, Great Britain and Continental 
Europe that the metric system and its application to 
the solution of problems may be learned in one-tenth 
the time required for gaining an equal facility in the 
use of the English system of weights and measures. 
The question might well be raised whether any meas- 
ure of more vital importance and benefit to the educa- 
tional interests of the country has ever come before 
Congress. 

The necessity for an improvement in the weights 
and measures of the country is nowhere more appar- 
ent than in the ordinary business transactions of daily 
life. Grain and produce are bought and sold by ca- 
pacity measure—the bushel, peck and quart. The nec- 
essity for handling these commodities in large quanti- 
ties by weight has resulted in the adoption of different 
weights for a bushel for the same commodity in differ-- 
ent parts of the Union, and in a few of the Western 
States the hundredweight is used instead of the bushel, 


The enormous development of the commerce of the 
United States within recent years has brought to the 
attention of our merchants and business men the great 
advantages to be derived from the adoption of the in- 
ternational system of weights and measures, The use 
of the old system not only involves great loss of time 
in making computations, but places our merchants at 
a great disadvantage in dealing with countries which 
have already adopted the international system. More 
than 60 per cent of our commerce is now carried on 
with countries using the metric system, and it is evl- 
dent that the commerce of the world must soon con- 
form to the metric basis. Theodore C. Search, presi- 
dent of the National Association of Manufacturers, 
states as follows: 

“Wherever manufacturers undertake to extend their 
trade in foreign countries they encounter the metric 
system, and it is the only system of absolute uniform- 
ity which prevails throughout the world. The pound, 
the quart, the gallon, the ton, have varying values 
wherever encountered in foreign countries, and to in- 
sure accuracy the use of these units requires further 
explanation and some qualifying description in order 
to indicate just what quantity is meant. The enormous 
growth of our export trade during the past four years 
has brought our manufacturers in touch with the outer 
world as never before, and has given very practical 
illustration of the cumbersome character of our meth- 
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ods of measurement and the advautages to be derived 
from the adoption of a system which is absolute and 
uniform throughout the world.” 

As we have only just entered upon a commercial con- 
quest of the world, the utility of the metric system 
will become more and more apparent and the neces- 
sity for its adoption more urgent with each year of 
our growing export trade. The extension of our gov- 
ernmental functions to the Philippines, Cuba and 
Porto Rico brings into the circle of our commercial 
operations millions of people to whom the metric 
system is the recognized standard, and to whom our 
own cumbersome systems of weights and measures are 
a strange and unknown language of trade. 

We recognize that any effort to supplant our pres- 
ent system of weights and measures with the metric 
system will be attended with more or less difficulty, 
and will involve a great deal of trouble for many of 
our manufacturers, because of the necessity of chang- 
ing drawings, patterns and standards, but we believe 
it entirely possible to accomplish such a change by 
gradual steps, and there should be no necessity for 
causing loss or injury to any of our industrial inter- 
ests. It seems to your committee that every argument 
is in favor of the unification of standards of weights 
and measurements throughout the world, and for us 
to insist upon an adherence to our own 


antiquated 


standard is not in accord with the progressive nature © 


of our people and the progressive tendency of this 
age. 

W. P. Wilson, director of the Philadelphia Commer- 
cial Museum, states his belief that “millions of dollars 
are lost every year in transposing our weights, meas- 
ures and money from that of:one country to another 
in our international business relations.” The testi- 
mony of Godfrey L. Cabot, a prominent merchant of 
Boston, includes the following statement: “Wherever 
this great improvement has gone it has simplified the 
ordinary commercial transactions of daily life, minim- 
ized disputes, and given an absolute standard from 
which there could be no appeal and in which there was 
the least possible danger of error or misunderstand- 
ing.” 

MANUFACTURING, 


METRIC SYSTEM IN 


Any change in the standards employed in manufac- 
turing, no matter how perfect the system proposed or 
how beneficial the change may be, must be very care- 
fully and judiciously made. In the case of textile 
fabrics, materials of construction, package goods and 
almost all kinds of manufactured products, a change 
would no doubt involve some inconvenience, but the 
expense of modifying existing plants or machinery 
would be very slight, as compared with the cost of 
the machinery, and in many cases no change or ex- 
pense is necessary; and the benefits to be derived from 
a convenient and universal standard would far more 
than compensate for the expense and confusion tem- 
porarily involved during the transition stage. The 
relation between the manufacture and sale of these 


products is so close that any change in the system of <«_’‘ 


weights and measures which will lessen the burden 
and expense of the counting room and office is worth ° 


the cost considered from the standpoint of economy 
alone. The action of many associations of manufac- 
turers and merchants, both in the United States and 
Great Britain, has been called to our attention, and 
without exception they have urged the adoption of 
the metric system of weights and measures, on ac- 
count of its international character and superiority 


over the present system for manufacturing and com- 
mercial purposes. 

In no other country has the construction of machin- 
ery reached a degree of perfection superior to that of 
our own, a result principally due to the system of 
interchangeable parts. The latter may be said to be 
a product of American ingenuity, and to be the great- 
est single advance in modern machinery, and it has 
for its essential features a uniform standard of length 
and accurate length measuring instruments. This 
work has been done upon the basis of an inch which 
in many cases has been decimalized. 

There are a few who claim that the inch is better 
suited for this purpose than the units of the metric 
system. However, it should be kept in mind that the 
interchangeable system does not depend ,upon the 
unit used, but upon uniform, reliable standards and 
accurate measurements, and it is difficult to see why 
the inch and fractions of an inch should be superior 
to the centimeter and decimals of a centimeter or 
millimeter and decimals of a millimeter, or why Ger- 
man, French, English and American manufacturers 
who are successfully manufacturing upon a metric 
basis, in but few instances, even in the case of the 
American and English manufacturers, have shown any 
desire to return to the old system, notwithstanding 
the fact that the change has been made in the latter 
case under very adverse circumstances. 

It is admitted that the temporary inconvenience 
caused in the shop and drafting room by the proposed 
change would be very serious if suddenly brought 
about, but any measure which contemplates only the 
gradual introduction of the one system for the other, 
or even the continuation of the old in case it fs de 
sired, cannot be said to be compulsory or capable of 
producing more than a minimum of inconvenience or 
expense, and certainly an interchangeable system upon 
an international basis will be far superior to that of 
a single country alone. 


A CAT’S GREAT JUMP. 


A carp attached to a stuffed cat in the Smithsonian 
Institution at Washington tells a remarkable story: 

Many years ago, while the Washington Monument 
was still in an unfinished condition, an adventurous 
and patriotic cat ascended the interior of the shaft by 
means of the ropes and scaffolding. When the work- 
men arrived at the upper landing the next morning 
and began to prepare for the day’s work, the cat took 
fright, and, springing to the outer edge, took the leap 
of one hundred and sixty feet to the hard earth below, 
it says. 

In the descent, which was watched closely by two- 
score of men, the cat spread herself out like a flying 
squirrel fell slowly, and alighted as cats always. do, 
on all fours. 

After turning over on the soil a few times, as if 
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dazed, she prepared to leave the grounds. She had 
got almost beyond the shadow of the monument, when 
a dog belonging to one of the workmen pounced upon 
her and killed her, she of course not being able to run 
as fast as usual after performing such an extraordi- 
nary feat. 

One of the men rescued the body of the cat, smoothed 
out her silky coat and turned the remains over to a 
representative of the Smithsonian Institution, who 
mounted the skin and placed it under a glass case. 


AN IMPROVED BOOKCASE. 


Books, weekly and monthly reviews, pamphlets, etc., 
have become exceedingly numerous in our day. Every- 
one writes, and everyone “rushes into print.” It is true 
that, among these numerous products of the press, 
there is a host of things to be thrown into the waste 
basket; but, after a selection has been made at the 
end of the year and only such things have been pre- 
served as are useful for reference from time to time, 
space is still wanting in the bookcase. It is neces- 
sary to discard old books and replace them by new 
ones, and the various sizes necessitate a rearrangement 
that makes the shifting of the shelves obligatory. It 
is then that we perceive how defective and inadequate 
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Fic. 1.—AN IMPROVED BOOKCASE. 
C D, wooden frame ; A B, iron rods ; P, sliding support ; H, corner 
clamps, 


are the wooden supports upon which the latter are 
usually mounted. It is in order to remedy such in- 
conveniences that M. Galante has devised a very prac- 
tical method of support that permits of the shifting 
of the shelves with the greatest facility. 

The two sides of the bookcase are provided with iron 
rods, A and B (Fig. 1), that pass through recesses 
formed in the extremities of the wooden shelves. Upon 
these rods rest the supports, P, the details of which are 
shown in Fig. 2. They consist of a crosspiece pro- 
vided with two guides, H. that bear against the rods 
upon which they are made to slide; but the ends of 
a curved strip of steel press against the rods, A and 
B, and prevent any sliding in a downward direction. 
The more heavily the support is loaded the more firmly 
it remains in place. In order to move it upward it 
is only necessary to push it. In order to move it down- 
ward the fingers are passed through the rings, CD, 
fixed to the ends of the spring, and the latter are made 
to approach each other. The extremities then leaving 
the contact at A and B, it is possible to lower the sup- 
port. After the latter has reached the point desired 
the rings are simply freed in order that it may be 
fixed anew. 

This arrangement is applicable to any bookcase; but 
in order to respond to the ever-increasing need of more 


Fie. 2—DETAILS OF THE SLIDING SUPPORT. 


HI, slides ; E, part supporting the shelf ; A B, spring ; C D, rings acting 
upon the spring. 


room mentioned above it is well to have cases that 
may be placed almost anywhere. With this object in 
view, M. Galante has devised the wall case shown in 
Fig. 1. The frames, C D, that carry the rods, A and 
B, are of oak, and are fixed at the desired height upon 
brackets, and held against the wall by clamps. The 
side uprights, C, are provided with a strip of wood in 
which recesses may be formed in order to make it 
fit the moldings of the woodwork. As for the front, 
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D, that is provided with moldings to suit the taste 
and the top is crowned with a cornice in keeping wit) 
the rest of the decoration. The entire affair is wey 
combined and easily mounted and dismounted ang 
made to match the rest of the furniture, so that it may 
be placed even in the most elegant apartments.——Fo; 
the above details and the engravings we are indebted 
to La Nature. 


MANUFACTURERS’ IMPORTATIONS. 


THe manufacturers of the country are now import. 
ing more than a million dollars’ worth of materia| 
for their workshops every day in the year, and are 
exporting more than a million dollars’ worth of their 
finished product each day. The imports of the many. 
facturers’ materials in the eight months ending with 
February, 1902, were, according to a statement just 
issued by the Treasury Bureau of Statistics, $270. 
202,774, and the exports of finished manufactures dur. 
ing the same period were $257,907,430. Thus in 243 
days of the fiscal year the manufacturers have im. 
ported $270,000,000 worth of material and exported 
$257,000,000 worth of their finished product, «hus 
averaging more than $1,000,000 of both imports and 
exports for every day of the fiscal year up to the be. 
ginning of the present month. The importation of 
manufacturers’ materials has been greater in the e:ght 
months just ended than in the corresponding perio‘ of 
any preceding year. 

The following table Shows the total imports of mnv- 
facturers’ materials and exports of manufactures in 
the eight months ending with February in each \ ear 
during the last few years. It will be seen that within 
less than a decade the importation of manufacturers’ 
materials has more than doubled, and that the exporta- 
tion of manufactures has also more than doubled: 


Eight months Imports of 


ending with manufacturers’ Exports of 
February. materials, manufactures, 
1894 $123,288,257 
116,828,996 
221,875,758 144,062,141 
1898 ,611,860 180,606,072 
ss 170,959,002 206,822,334 
213,077,923 269,866,656 
270,202,774 257,907,430 


On the export side of the account manufacturers are 
showing an improved record. The Bureau of Statis 
tics reports of exports of manufactures during both 
January and February show a decided increase over 
the corresponding months of 1901, the gain in the 
two months in question being more than $3,000,000 
over the same months of the preceding year. The ex. 
ports of manufactures in the 28 days of February 
were $31,740,842, against $30,302,592 in February, 101. 
In practically all articles except iron and steel there 
has been a complete recovery from the temporary 
check in exports of manufactures noted a few months 
ago. Copper exports, for instance, in February of this 
year were $4,210,361, against $3,155,774 in February, 
1901; though for the eight months the total still stands 
$8,500,000 below that of the same period of the pre- 
ceding fiscal year. Exports of refined mineral oils for 
the eight months ending with February, 1902, are $41, 
689,987, against $41,880,021 in the corresponding 
months of the preceding year. Even iron and steel 
exports show a marked improvement, the total for 
the month of February being $7,358,296, against $7,- 
959,218 in February, 1901, and $8,549,157 in February, 
1900. For the eight months ending with February 
the exports of iron and steel manufactures are $44, 
668.424, against $81,575,685 in the corresponding 
months of the preceding year. Manufactures of cot- 
ton show an increase of $9,000,000 over the corres- 
ponding period of last year; manufactures of leather, 
an increase of $2,000,000; paraffin, which a few months 
ago showed a decrease, now shows a gain of nearly 
$2,000,000 over the corresponding months of last year, 
while in nearly all of the other important manufact- 
ured articles exported there are gains over last year. 
The total exports of manufactures fall for the eight 
months ending with February but $12,000,000 below 
those of the same months of last year, while the fact 
that manufactures of iron and steel alone are $17,- 
000,000 less than in the eight months of last year 
shows that in other articles there has been a decided 
gain. 


WORD-BLINDNESS. 

Tur faculty of speech is a complex function, and com- 
prises not only the mechanism of articulation, but also 
a revival of various sense-memories, representing the 
great number of impressions received from without. 
Paralysis of the motor apparatus of articulation, while 
it prevents speech mechanically, does not necessarily 
interfere with those processes that underlie the psychic 
activity whose expression we know as_ intelligent 
speech. On the other hand, we may have, without 
interference with the mere act of articulation, such 
derangement of receptive or emissive cerebral func- 
tion as to impair or even to abolish the power otf 
speech. To the latter condition the designation apha- 
sia is applied, and three principal varieties have been 
distinguished, namely, motor, sensory and amnesic. 
It is difficult, however, to maintain any such classifici- 
tion, and not rarely the speech-disturbance is complex, 
although one form may predominate, and all sorts of 
combinations may take place. Thus, the power of 
speaking spontaneously (with or without confusion) 
or by repetition, or of reading, to one’s self or alou'! 
(with or without comprehension) or of writing, spor- 
taneously (with or without confusion), or on dicta- 
tion or by transcription, or of comprehending the 
spoken, written or printed word or figure or other 
symbol, may be lost, one or more, in varying degree. 

A condition closely related to aphasia is that known 
as mind-blindness, or object-blindness, or as visual or 
optic aphasia, in which, although the object is seen. 
the patient is unable to recognize or to designate 
it. Of this a special variety is known as word-blin‘ 
ness; there may also be a letter-blindness. Fou: 
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striking examples of word-blindness have been recently 
rcported by Dr. James Hinshelwood (Lancet, Febru- 
ary 8, 1902, page 358), who has already made several 
contributions to this interesting subject. In one of 
the present cases a man familiar with four languages 
was found almost totally word-blind to one, less word- 
blind to two, and not at all word-blind to the fourth. 
The explanation of this strange phenomenon is thought 
to reside in the fact that only a portion of the center 
in the cerebral cortex—probably situated in the supra- 
marginal and angular gyri of the left hemisphere in 
right-handed persons—in which are lodged the word- 
visual images of language is destroyed, the cells sub- 
serving the function for each language forming separ- 
ate groups. It has already been observed that a pa- 
tient familiar with two languages may be word-deaf to 
one and not to the other, and an analogous explana- 
tion is probably applicable also here. Im the second 
and third cases of word-blindness the patient could 
read printed letters quite well, but written letters 
with difficulty if at all. There was little interference 
with the reading of figures in these two cases, as well 
as in the fourth, in which there was complete word- 
blindness and also letter-blindness and an inability 
to designate by name objects seen, although these were 
apparently recognized. The first patient retained the 
power of reading musical notes. 

In the second and fourth cases there was right 
lateral homonymous hemianopsia. The frequency 
with which this association has been noted suggests 
that the centers for visual memory and for the right 
halves of both visual fields, or the paths to them, 
must lie close together, and this inference is con- 
firmed by pathological evidence. The question as to 
recovery from word-blindness depends upon the nature 
and the situation of the causative lesion. If this be 
destructive, recovery is quite out of the question, 
except in so far as the opposite hemisphere can be edu- 
cated to take up the lost function. Whenever syphilitic 
infection is even suspected a vigorous course of mer- 
cury and iodid should be instituted.—Medical Record. 


NEW TREATMENT OF NIOBITE—PREPARATION 
AND PROPERTIES OF CAST NIOBIUM. 


From the French of M. Hennit Moissan. Memoir pre- 
sented to the Académié des Sciences. 


Tue study of the metal niobium is still very incom- 
piete, and we are unacquainted with its characteristics. 
Henry Rose endeavored to prepare this simple body 
by decomposing potassium fluoxyniobate by sodium. 
According to Delafontaine, the black powder obtained 
in this reaction is only a lower oxide of niobium. In 
the course of his valuable experiments on the fluorine 
compounds of niobium and of tantalum, Marignac 
studied this question. He first reduced potassium 
fluoniobate by sodium and collected a powder of black- 
ish or grayish color, having a density varying from 
6 to 6.6, which he regards as a hydride of the formula 
NbH. He then reduced potassium fluoniobate by 
aluminium and obtained an alloy of niobium and alu- 
minium approximating the formula NbAI,. Lastly, 
M. Roscoe, by the reduction of niobium chloride in a 
current of hydrogen, obtained a powder of a grayish 
color, having a density of 7.06, and not containing more 
than 27 per cent of hydrogen. 

Treatment of Niobite-—My experiments were com- 
menced with a niobite of American origin, having a 
density of 5.75. It was in the form of massive clust- 
ered and interlaced crystals and contained niobic and 
tantalic acids, 83.20 per cent; iron, 7.58; manganese, 
3.82; also a small percentage of silicon. This niobite, 
crushed coarsely, was picked out by hand, so as to 
eliminate the pieces rich in silica. 

The mineral, reduced to powder, received an addi- 
tion of burnt sugar, was then massed together by 
pressure and heated in the electric furnace from 7 to 
8 minutes with a current of 1,000 amperes under 50 
volts. During the experiment, the whole of the man- 
ganese and the greater part of the iron and silicon 
were volatilized. There remained a melted mass of 
clear gray color having crystalline fracture, and con- 
taining all the niobium and tantalum, combined with 
earbon, without free graphite. This fused mass con- 
tains 2.18 to 2.34 per cent of carbon. Each preparation 
may yield 600 grammes. 

The alloy was reduced to a coarse powder and sub- 
jected to the action of a solution of pire fluorhydric 
acid, increased with a small quantity of nitric acid. 
After filtration, the liquid was treated with the fluorhy- 
drate of potassium fluoride, in such a manner as to 
produce, along with the tantalic acid, a fluotantalate, 
and, with the niobic acid, a fluoxyniobate. These two 
salts were separated, on account of their difference in 
solubility, by following exactly the delicate method 
described by Marignac. The small amount of iron in 
the fluoxyniobate was precipitated by ammoniacal sul- 
phydrate. The potassium fluoxyniobate was purified by 
successive crystallizations. When the heating of the 
niobite and carbon has been well managed in the elec- 
tric furnace, the fused mass ought to yield, by solution 
in fluorhydric acid, a colorless liquid. If any man- 
ganese remains, a brown solution is formed, which is 
due to the action of the fluorhydric acid on the man- 
sanese carbide. 

The potassium fluoxyniobate was converted into nio- 
bie acid which, after calcination, is perfectly white. 

Preparation of the Niobium.—A mixture of niobic 
acid, 82 per cent, burnt sugar, 18 per cent, corresponding 
to the formula Nb. 0,+5 C—2Nb+5CO, was slightly 
moistened with turpentine pressed into the form of 
small cylinders, and slowly calcined in the Perrot 
furnace. A certain number of these cylinders were 
then arranged in a charcoal boat, placed in a tube of 
the same substance in my electric furnace. The time 
of heating is very short. With a current of 600 
amperes and 50 volts, it ought to be about three 
minutes. The decomposition is violent. The niobic 
acid is fused rapidly, and the reaction takes place 
with an intense effervescence. As soon as this ceases, 


the heating is stopped. After cooling, the boat con- 
tains a well smelted ingot, slightly adherent to the 
graphite and having a distinct metallic cleavage. 
Physical Properties.—The cast niobium is quite hard; 
scratches glass deeply and quartz easily. 


It has been 
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impossible to liquefy it with the oxyhydrogen blow- 
pipe. Its fusing point is therefore above 1,800 deg. 
In the electric furnace it is easily liquefied. 

Chemical Properties.—Cast niobium, heated slowly 
in an atmosphere of fluorine, becomes incandescent and 
yields copious white fumes of a volatile fluoride. At 
the temperature of + 205 deg. it is attacked by chlor- 
ine, with intense discharge of heat, and the volatile 
niobium chloride, NbCl,, of a golden yellow color, 
is produced. Bromine vapor attacks it at a slightly 
higher temperature, producing a yellowish sublimate. 
At the fusing temperature of glass iodine has no ac- 
tion. 

The cast niobium, reduced to powder, and heated 
in a current of oxygen, takes fire at 400 deg.; the 
incandescence is very vivid, and a light niobic acid is 
formed, which is abundant at the moment of combus- 
tion. The action is identical when heated in the air, 
although the temperature of the combination may be 
more elevated. Sulphur vapor, at the temperature of 
600 deg., attacks it superficially only. Selenium and 
tellurium have no action upon it at the same tempera- 
ture. 

When this powdered niobium is heated in a current 
of nitrogen at 1,200 deg., each particle of the metal is 
covered with a beautiful yellow coating of a nitride 
of niobium, whose composition will be given later. 
But, at a temperature of 500 deg. to 600 deg. nitrogen, 
phosphorus, arsenic and antimony are without appar- 
ent action. 

The influence of carbon is quite curious. Kept for 
a short period in the liquid state, in presence of 
graphite, niobium slowly absorbs carbon, which enters 
into combination. On heating the niobic acid in pres- 
ence of an excess of carbon, I have not yet obtained 
metal containing graphite in excess. 

Niobium combines with the metals with difficulty. 
Sodium, potassium and magnesium may be distilled 
with it without any combination. There is no combi- 
nation with zinc. Heated with soft iron at the fusing 
point of the metal, a small quantity enters into 
combination. The examination of a polished sur- 
face of this alloy of iron and niobium has shown: 
(1) some pieces of unchanged niobium; (2) some ir- 
gular strie of a combination of iron and niobium, or 
a double carbide of iron and niobium; a very abund- 
ant ferruginous medium serving as solvent. 

Gaseous chlorhydric acid attacks the metal below dull 
red heat, and without incandescence, hydrogen is set 
free, and a yellowish white chloride is sublimated. 

At ordinary temperature, niobium reacts on -water; 
even at 600 deg., steam and hydrogen sulphide have 
no action on the powdered ingot. 

Ammoniacal gas, passing at red heat over this fine 
powdered metal, is completely decomposed into hy- 
drogen and nitrogen. Niobium, in this experiment, 
does not change in weight, and a decomposition would 
seem to occur, similar to that described by Messrs. 
Ramsay and Young. 

Sulphurous acid gas is reduced with incandescence 
at about 600 deg. Nitrogen protoxide, at the dull red, 
produces a very intense combustion, and a gray powder 
remains, containing no nitrogen. The reaction is in- 
complete. With nitrogen dioxide the same result oc- 
curs, with a more vivid combustion. Phosphoric anhy- 
dride is reduced by niobium at the dull red, with a 
copious discharge of phosphorus vapors. Carbonic 
acid gas is decomposed at red heat with production of 
earbon oxide. lIodic acid and arsenic anhydride are 
reduced with incandescence at a lower temperature. 
Chromium sesquioxide, placed in the electric furnace, 
with ingot of niobium, is easily reduced and yields a 
brittle alloy of chromium and niobium. 

Lead protoxide and bioxide, on the addition of pul- 
verized niobium, deflagrate when slowly heated. The 
two chlorides of mercury are decomposed at the dull 
red, with formation of niobium chloride, and mercury 
is set free. 

Cast niobium is attacked by potash infusion; an al- 
kaline niobate is formed and hydrogen is disengaged. 

Potassium sulphate is reduced in fusion by niobium, 
with production of potassium sulphide, and some small 
blue crystals insoluble in boiling water, appearing un- 
der the microscope as small cubes. Potassium. chlo- 
rate does not react on niobium before its temperature 
of decomposition is reached, but at this temperature 
reaction takes place with vivid incandescence. Like- 
wise, potassium nitrate, heated at its temperature of 
decomposition, yields, on contact, a violent disengage- 
ment of nitrous vapors. A Solution of fluorhydric acid 
slightly attacks this metal. On the contrary, chlorhy- 
dric and nitric acids have no action, even at their boil- 
ing points. Sulphuric acid is not decomposed, cold, 
by niobium, when reduced to a fine powder. On heat- 
ing it is attacked very slowly; the acid becomes brown 
and some niobic acid is precipitated. Niobium is not 
attacked by aqua regia, but is dissolved rapidly in a 
mixture of fluorhydric and nitric acids. 

Analysis.—Determination of the carbon in the fused 
niobium has been made by combustion in oxygen. The 
metal, powdered fine, was placed in a boat and heated 
in a Bohemian glass tube. The combustion occurred 
with great facility and was quickly completed. From 
the weight of carbonic acid collected the weight of the 
combined carbon may easily be calculated. In all the 
ingots prepared so far, free graphite has not been met 
with. Following is the result of analysis of some of 
the samples: Combined carbon, 3.40, 3.15, 2.95, 2.71, 
2.30. 

Conclusions.—The employment of the electric fur- 
nace allows of obtaining with great facility a fused 
mass of niobium and tantalum, from which these 
metals may be separated in the form of oxygenated 
compounds. 

Niobic acid, which was irreducible by carbon at the 
highest temperature of our ordinary furnaces, and at 
that of the oxyhydrogen blowpipe, may be reduced in 
my electric furnace and yield a very hard ingot, con- 
taining only a small quantity of combined carbon. 
This mass, solid at the fusing point of platinum, al- 
most impervious to attack by the acids, having no ac- 
tion at red heat on steam, burning readily in oxygen 
while producing a stable acid, possesses at the same 
time some very curious reducing properties. 
series of reactions separates niobium from the met- 
als, and places this simple element near boron and 
silicon. 
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THE ELECTRICAL AND MAGNETIC PROPERTIES 
OF IRON ALLOYS. 


For the past ten years Prof. W. F. Barrett, F. R. S., 
of Dublin, in conjunction with Mr. W. Brown, B.Sc., 
and Mr. R. A. Hadfield, the managing director of the 
Hecla Steel Works, Sheffield, has been engaged in re- 
searches on the electrical and magnetic properties of 
iron alloys. As each series of alloys was made, the 
samples were cast into ingots. After rejecting un 
suitable pieces, there remained 110 specimens, which 
were forged into bars, raised to bright-red heat, and 
rolled out to rods 40 inches long, 0.2 inch in diameter 
These rods were tested, and afterward returned to 
Sheffield for thorough annealing at 1000 deg. Cent. and 
slow cooling during 100 hours, preparatory to further 
testing. Of the rods tested, 59 represented binary al- 
loys, 44 ternary alloys, and 7 contained more than 
three elements, besides iron. 

As standards of comparison there were employed 
hard-drawn electrolytic copper rods, and Swedish iron 
rods containing 99.89 per cent of iron, and thus only 
one-tenth per cent of total impurities. Rods and wires 
of this iron gave practically the same electric con- 
ductivity—namely, 16.5 and 16.44 (copper 100). 
The resistances were determined by measuring the 
fall of potential over known lengths of rod; this 
method indirectly allows conclusions to be drawn as to 
the homogeneity of the materials. The highest re- 
sistance of any commercially useful wire—namely, 
97.5 microhms per cubic centimeter—was found in 
an alloy of iron with 25 per cent of nickel and 5 ver 
cent of manganese. This alloy is also distinguished 
by its thermo-electric properties and a low temperature 
coefficient; it is not expensive, and can easily be drawn 
into wire. An alloy with 15 per cent of nickel and 5 
per cent of manganese makes a good material for re- 
sistance coils. It is known as resista, or rheostene. 
Prof. Barrett has used it for over five years, and finds 
that it has not deteriorated; some users have, however, 
complained that thin wires of this alloy turn brittle. 

Looking at the general result of adding any metal 
to iron, we see that all admixtures diminish the con- 
ductivity, though the additional element—e. g., cop- 
per—be itself a better conductor than iron, and that 
the specific resistance of the element added af- 
fords no clew as to the intensity of its effect. Thus 
aluminium-iron alloys are far worse conductors than 
nickel-iron alloys of the same percentage, although 
aluminium conducts three times as well as nickel. 
Tungsten reduces the conductivity of iron least of all 
elements tested, and carbon undoubtedly most. The 
effect of carbon is, in fact, so marked that we can, in 
the absence of other impurities, guess the carbon per- 
centage from the resistance. In all cases the condue- 
tivity curves fall very rapidly at first, and much more 
slowly afterward. In other words, the effect of a 
small quantity of any additional element is much 
stronger than that of subsequent additions to rich al- 
loys. This is, of course, a fairly general rule. But 
Prof. Barrett arrives at the very interesting conclusion 
that the specific resistances (column S. R. of the table 
below) and the specific heats (column S. H.) of the 1 
per cent alloys increase as the atomic weights (A. W.) 
decrease. The following table exemplifies this observa- 
tion, which is a suggestive novelty so far as the specific 
heat is concerned: 


Iron alloyed with 8S. R. A.W. 
3.0 0.1(?) 52 
5 0.113, 0.16 (7) 
10.3 0.183 28 


Several qual‘fications have, however, to be made as 
regards this table. It will be noticed that chromium 
does not quite fit into the row. Two values are given 
for the specific heat of carbon, 0.16 (graphite), 0.115 
(diamond); what atomic weight we are to assign, 
we do not know. But the chief point is that none of 
the materials were pure. Traces of carbon, manganese, 
and silicon cannot be eliminated. That signifies, in the 
first instance, that we are uncertain as to the proper- 
ties of the pure metals—the chemist smiles at the 
mention of “pure” iron—and in the second instance, 
that we cannot speak definitively of their comparative 
effects. Further, none of the iron rods examined 
contained more than 114 per cent of carbon, so that 
the range of tests of carbon alloys was very limited; 
and, lastly, the peculiar condition or modification in 
which the carbon exists in the iron is undoubtedly of 
influence. For these reasons Prof. Barrett did not 
embody carbon in the table in which he summarized 
certain of his results, though he gave the respective 
figures which we have added to the table; nor did he 
place cobalt with the other metals. Prof. Barrett 
states that the cobalt and nickel curves lie close to 
one another. Further research will probably bring 
out differences between nickel and cobalt. The chem- 
ist has long recognized that the unmistakable re- 
semblance of these two metals is superficial, and con- 
sists chiefly in their having both somewhat analogous 
peculiarities, which may frequently be called irregu- 
larities. G. Reichardt is at present investigating co- 
balt-copper alloys in the Reichsanstalt; and he finds 
them of little use so far, except for thermo-couples: 
and magnetically cobalt-copper alloys and nickel-cop- 
per alloys differ most decidedly from one another. 

Annealing—to return to Prof. Barrett's results—al- 
ways diminishés the resistance of the alloys, often to 
a remarkable degree. High-grade manganese steel is 
hardened by rapid cooling, and softened by slow cool- 
ing. Hardness, as a rule, goes with resistance. For 
his magnetic researches the author found a magneto- 
meter method, making use of the magnetic system oi 
a Lord Kelvin graded galvanometer, on the whole most 
convenient, considering the length of the specimens 
and the range of the experiments; Ewing’s permeabil- 
ity bridge and the ballistic method were also applied. 
The length of the rods being about 200 diameters, a 
correction had to be made for the demagnetizing reac- 
tion of the ends. Some rods were turned down to dia- 
meters of less than 0.2 inch. The best Lowmoor iron 
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was not quite so permeable as the Swedish iron. Small 
quantities of manganese seriously diminish the per- 
meability of iron, as they diminish the conductivity; 
alloys with 13 per cent are practically non-magnetic. 
But the presence of carbon and its condition have to 
be considered; when 3 per cent of manganese is 
present, a high carbon percentage is magnetically 
detrimental, while high manganese alloys are magneti- 
cally improved by an addition of carbon; a poor mag- 
netic manganese steel is also very hard. The effect of 
copper is not great. Chromium makes iron hard and 
magnetically poor—i. e., decreases the permeability 
and increases the coercitive force. Tungsten imparts 
very high remanence and coercitive force, and perman- 
ent magnets should be made of steel containing from 
5 to 7 per cent tungsten. These remarks apply to 
well-annealed specimens, and would hold still more for 
unannealed materials. Composite alloys containing 
more than two metals may behave very curiously. A 
steel of composition Fe 86.74 per cent, Mn 13.0, CO 26 
per cent, is practically non-magnetic, and, unfortunate- 
ly, also very hard and not machinable at all. But a 
steel with 79.35 Fe, 10.25 Mn, 9.0 Ni, and 1.4 C, is also 
non-magnetic, but it can easily be machined. Thus we 
see that while nickel steels are fairly magnetic, they 
render manganese steels, themselves also magnetic, 
practically non-magnetic. 

The most remarkable observations were, however, 
made on some alloys containing only one of the two 
elements, silicon or aluminium. A steel containing 
214 per cent of Si exhibits higher permeability and 
lower hysteresis with high induction than the purest 
Swedish charcoal iron, and a 2% per cent aluminium 
steel proved to be magnetically still superior. Prof. 
Barrett had many very instructive curves to explain 
these and other features, when recently he read before 
the Institution of Electrical Engineers a paper “On 
the Electrical Conductivity and Magnetic Properties 
of Upward of One Hundred Different Iron Alloys.” 
But his two simple experiments were sufficiently con- 
vincing and startling. Any iron rod will show mag- 
netic polarity, as we well know. But the steel with 
2% per cent of aluminium had its accidental polarity 
reversed every time it was turned in the very feeble 
magnetic field of the earth; that is to say, when held 
vertical, the lower end would repel a long magnetic 
needle, and thus demonstrate itself to be a north pole. 
But when the rod was turned, the now lower end would 
again be a north pole. Prof. Barrett further placed 
thin rods within a long solenoid, and listened to the 
Page effect—the sound given out by the magnetized 
wire. The audience could just hear the sound of the 
Swedish iron; the aluminium wire hummed loudly 
enough to astonish everybody. 


[Concluded from SuprLemeNnT No. 1374, page 22024.) 
ELECTRIC FURNACES.* 


By Berrram BLoUNT. 


Catcium Carbide Furnaces.—The Willson furnace 
differs but little from the vertical form of Siemens, 
but is worthy of notice because it was employed in the 
early days of carbide manufacture, although originally 
intended for the reduction of aluminium, a purpose for 
which it was eminently unsuited. As will be seen from 
the figure (Fig. 9), its construction is of the simplest. 
There is a casing of fire-brick, A, a carbon vessel, B, 
with a tapping-hole, D, and a cover, FE, through which 
passes a carbon electrode, (, adjustable in height. The 
charge is introduced little by little, and, as it is heated, 
fuses, forming a pool of calcium carbide acting as the 
electrode between which and the carbon rod an arc 
is maintained. The tapping-hole allows the fused 
product to be run off, and thus should permit the 
furnace to be worked continuously. For the successful 
attainment of this end, however, a considerable modi- 
fication is needed, the hearth being much shallower 
and the tapping very frequent. The high fusing point 
of calcium carbide makes all continuous processes de- 
pending on its being run out from the zone of forma- 
tion somewhat difficult to work. Thus it comes about 
that most carbide is “block” carbide. Another fur- 
nace of a simple kind which has been found fairly 
effective in practice is shown in the accompanying 
figure (Fig. 10). A is a cast iron box lined with 
thick carbon biocks, B. The cavity, C, constituting the 
furnace proper is rather shallow; it is provided with 
a tapping-hole, FE. The upper electrode, D, is a massive 
carbon rod of square section. The lower end is just 
clear of the top of the box and of the fused part of 
the charge, the liquid carbide filling the box. The 
raw materials (crushed coke and lime) are fed by 
hand into and around the are which plays between 
the upper electrode and the carbide in process of 
formation. By judicious feeding the are can be 
smothered to some extent, but even at the best a great 
‘part of it is exposed, and a considerable loss of heat 
results. The upper electrode can be gradually lowered 
as it is consumed. The chief merits of the furnace 
are its cheapness and simplicity, and the fact that it 
can be worked continuously, the carbide being allowed 
at intervals to flow out at the tapping-hole, and fresh 
raw materials supplied round the upper electrode. A 
certain amount of hand labor is required, but it is not 
of a severe character. It will be seen that this fur- 
nace is not unlike the Willson furnace, but that no 
attempt is made to inclose the arc by the furnace 
walls. This is probably because in the Willson fur- 
nace, the walls being conductive, themselves form one 
of the electrodes and get unduly hot. A non-conduc- 
tive refractory material such as magnesia might turn 
the balance of advantage in favor of the Willson form. 

Another type of furnace is that designed to make 
“block” carbide. The King furnace is an example 
(Figs. 11 and 12). It consists of a brick chamber, 
through the top of which the end of the upper elec- 
trode, C, passes; it is fitted at the bottom with a 
truck, A, which can be run into position and removed 
at will, and serves as a box to contain the carbide 
formed. The truck can be given a small reciprocating 
motion to help to shake down the charge, and to pre- 
vent the path of the current from being too localized. 
The raw materials are fed in little by little through 


* Paper read at the Manchester section of the Institution of Electrical 
neers, March 4, 
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side passages in the brickwork, and are exposed to the 
heat between the electrodes. The upper electrode is 
slowly raised, and thus a block of carbide is gradually 
built up. A second form of block carbide furnace is 
that used by the United Alkali Company at Widnes. 
The distinctive merits of this furnace are that the 
upper electrode is continuously immersed in the raw 
materials, and that the vessel containing these is slow- 
ly rotated so as to bring every part of the charge into 
the zone of activity. Thus there is maintained a con- 
stant supply of raw material immediately beneath the 
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upper electrode, and no are can form. The furnace 
is of the resistance or Cowles type, and the waste 
involved by the use of an open arc is avoided. In this 
way a block of carbide is gradually built up by feeding 
in fresh raw material (which may be done mechan- 
ically) and raising the upper electrode. When the 
block is finished the operation is stopped, the front 
of the crucible opened, and the block removed. Adher- 
ent raw material from the sides and crude carbide con- 
taining admixed raw material from the top are 
knocked off, and the sound well-fused block carbide 
broken up for packing. It will be observed that no 
attempt is here made to tap the carbide, and indeed 
it is doubtful whether this type of furnace could be 
used in this way without radical modification. In gen- 
eral, it may be said block carbide is inferior to tapped 
carbide, but that its manufacture is easier. There is 
more chance of the carbide made in blocks inclosing 
unconverted raw materials. It does not follow from 
this that the manufacture of block carbide is to be con- 
demned. The inferiority of the product may be com- 
pensated for by a better utilization of energy, and if 
the carbide is bought on its assay value, the consumer 
may be perfectly willing to buy the lower grade 
product at a proportionately lower price. There are 
many forms of carbide furnace which, if examined 
with knowledge, might be grouped under one or other 
of the heads given above. It may be useful to con- 
sider on what lines a carbide furnace should best be 
constructed, and to attempt the design of such a fur- 
nace. In the first place, the furnace should make car- 
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bide sufficiently fluid to be tapped and run away from 
the sphere of action. This requirement rules out 
block carbide, and makes the furnace of the continu- 
ous type. Next, it should have an exposed arc, and 
the heat electrically generated should be conserved 
as much as possible. Thirdly, it should be so con- 
structed that the containing vessel is hardly effected 
by the high temperature necessary to form carbide. 
I have endeavored to embody these ideas in the fur- 
nace illustrated here (Fig. 13). The furnace con- 
sists of a fire-brick casing, A, with a magnesia lining, 
B, The shape is conical, and at the bottom the furnace 


10, 1902. 


is contracted to form a hearth for the fused carbide. 
The tapping-hole is at the bottom of this contracted 
part. The lower electrode is a carbon plate, C, and the 
upper electrode a massive carbon rod, D, of circular 
section. The raw material is fed into the annular 
space between the upper electrode and the magnesia 
lining in sufficient quantity to inclose and smother 
the zone of highest temperature. This feeding may 
be done mechanically, and various devices suggest 
themselves, but it is probable that hand feeding will 
be at least as effective, because the amount of labor 
required is not great, and the variation of conditions 
is so large that the greater elasticity of hand feed- 
ing may be a positive advantage. For the safety of the 
workmen it may prove necessary to draw off the car- 
bon monoxide by a fan through a side flue, leaving the 
top of the furnace open and uninterrupted for manipu- 
lating the charge. In operating the furnace a pool ot 
carbide will be formed and maintained of such dept! 
as to cover the hearth and to allow of tapping the pure 
and fairly fluid product, but the depth of this poo! 
will be kept small, and special attention will be di 
rected to maintaining its fluidity by the means indi 
cated below. It will be observed that the cross sec 
tion of that part of the furnace immediately surround 
ing the lower end of the upper electrode is considerably 
greater than the cross section of the hearth on which 
the carbide collects. Thus the smaller section of the 
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column of carbide compensates for its conductivit? 
being greater than that of the raw materials; the de- 
sired temperature can be maintained, and the carbide 
will remain sufficiently fluid to be tapped.* It is 
evident that a furnace of this description, which is 
continuous and has a large part of its contents at so 
high a temperature as to be fluid, can hardly be worked 
on any system which depends on the raw materials 
forming a protective lining, for this, from the nature 
of the case, cannot protect the hearth or crucible 
where a pool of fused carbide is always present. That 
part, at least, must, therefore, be protected by a re- 
fractory lining. Carbon might be used but for its con- 
ductivity, which would allow the current to reach 
the upper electrode without passing through the fused 
carbide, leaving this comparatively cool and liable 
to solidify. Magnesia is the most suitable material. 
It is not reduced by carbon, does not yield a carbide 
and is extremely infusible. It is not a good non-con- 
ductor of heat, but the difficulty thus caused can be 
overcome by supplying the lining with a backing of 
fire-brick, as shown in the figure. I am of opinion 
that this will be the type generally adopted as iong 


as the carbide industry is at its present somewhat 
crude stage. If it is found feasible to heat the raw 
materials by non-electrical means to a point approach- 
ing the temperature of formation of carbide, then to 
raise them through the last 1,000 deg. C. or so elec- 
trically, to work regeneratively, and to utilize the by- 
product carbon monoxide, the aspect of affairs wili be 


* It is curious that no one appears to know the fusing veriod of calcium 
carbide. Moisaan speaks of its being liquid at a red heat, but those who 
have seen it tapped from a carbide furnace will probably a that this is 
an understatement. I have failed to fuse it in an injector furnace capable 
of giving a temperature of 1,200 deg. C. 
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profoundly changed. Until then the simple type of 
furnace described may be considered as an attempt to 
meet present needs in a rational manner. 

It is of considerable interest to manufacturers, more 
particularly those who have at their disposal large 
quantities of waste power from blast furnace gases, 
or the gases from recovery coke ovens, that a few 
weeks ago a decision was given in the law courts by 
which the manufacture of calcium carbide in the elec- 
tric furnace has been declared public property in this 
country. Of course, it is possible that an appeal may 
be entered against this decision, but I for one do not 
regard it as likely to succeed. As the matter stands 
at present, it has been held by Mr. Justice Buckley, 
in an exhaustive judgment, that the Willson patent 
for the manufacture of calcium carbide is invalid for 
want of novelty. Those who have studied the ques- 
tion are aware that Moissan’s discovery of the method 
of preparing calcium carbide in an electric furnace 
was published some time prior to the date of the 
patent, and this publication was so full and explicit 
that everything necessary for the industrial prepara- 
tion of calcium carbide in the electric furnace was 
thereby disclosed. No doubt there will still be rights 
in particular forms of apparatus, but the broad fact 
that calcium carbide can be manufactured by heating 
lime and carbon together in an electric furnace has 
been publicly set forth and is open to every one to 
utilize. 

The Acheson Carborundum Furnace.—This furnace 
is of the resistance type, but differs from the Cowles 
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by having a conductive core distinct from the charge 
to be heated. The general arrangement is shown in 
the figure (Fig. 14). The furnace is about.15 feet by 
’ feet by 7 feet, and is a rough brickwork structure, 
1, which can be taken down and easily reconstructed 
or each run. It is merely designed to keep the mass 
i raw material together, and to provide support for 
the electrodes. Each electrode is formed of a bundle 
of carbon rods, C, set in a heavy metal holder, B, by 
means of which the leads are attached. They project 
into the furnace, and between their ends is built up a 
core of broken coke, round which is packed the charge, 
consisting of 34.2 per cent of coke, 54.2 per cent of 
sand, 9.9 per cent of sawdust, and 1.7 per cent of com- 
mon salt. This charge weighs about 10 tons, and if 
completely converted into silicon carbide (carborun- 
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dum) should yield about 4 tons of this substance. The 
average quantity obtained per run is about 2 tons, 
therefore the yield is poor. A furnace such as that 
described will absorb about 1,000 horse power, and 
take some 36 hours for a complete trip. It will be 
seen that the apparatus is rudimentary in its sim- 
plicity, yet it is hard to say in what manner it could 
be improved. The product. silicon carbide, must be 
prepared crystalline, and so it does not actually fuse, 
hut rather is formed by the action of carbon on silica 
in the state of vapor; its preparation by any process 
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involving settling out or tapping, as in making block 
carbide or tapped carbide respectively, appears out 
of the question. Seeing that only one particular zone 
of temperature, viz., that immediately surrounding 
the coke core, is sufficiently high to insure complete 
conversion of the raw materials into silicon carbide, 
it follows that the heat in the outer layers must be 
chiefly wasted. At present the industry of making 


16. 


carborundum, though interesting and potentially im- 
portant, is not so large as to have attracted much at- 
tention from inventors. 

The Manufacture of Phosphorus in the Electric 
Furnace.—One of the most successful applications of 
the principle of the electric furnace is to the manu- 
facture of phosphorus. For many years phosphorus 
was made by heating a mixture of phosphoric acid and 
carbon in small retorts set in an ordinary furnace, 
and, of course, heated externally. The heavy consump- 
tion of fuel and frequent breakage of retorts usual 
in such operations made the method expensive. It 
occurred independently to Dr. Readman and to Mr. 
Thomas Parker, in conjunction with Mr. Robinson, 
that the heating could be better accomplished elec- 
trically, and in 1888 patents were taken out by both 
inventors. Realizing that their interests lay together, 
the patentees joined forces, and a process resulted so 
far in advance of the older method of heating as to 
replace it completely. The Parker furnace, as original- 
ly patented, is shown in Fig. 15. It consists of a fire- 
brick chamber, F, with a feeding hopper, A, at the top, 
so arranged that the charge can be introduced with- 
out allowing access of air, and a side flue, G, to carry 
off gases and vapors produced during the operation of 
the furnace. The lower part of the furnace is con- 
tracted to form a hearth, and the charge at this part 
is strongly heated by the passage of a current between 
two sets of electrodes, ( C, placed opposite each other. 
The flow of the current is started by small pilot elec- 
trodes, D D, and when the charge has been heated by 
these the whole mass is maintained incandescent by 


\ 


\ 


Fig. 17. 


the current passing between the main electrodes. By 
this device the heating is fairly well distributed over 
the hearth. Some method of this sort is requisite for 
phosphorus, as the intense local heating of the are is 
neither necessary nor desirable. What is needed is a 
moderately high temperature applied internally and 
diffused through the considerable mass of material 
constituting the charge. Even with all such precau- 
tions it is not easy to heat a large furnace uniformly, 
and the units of plants are still relatively small. But 
in spite of this the real merits of internal heating are 
so great that the electrical process is now without a 
rival. Another form of phosphorus furnace is shown 
in Fig. 16. It is practically a Siemens crucible fur- 
nace, closed so as to prevent the exit of gases except 
through the determined outlet, D, through which the 
phosphorus distills. The upper electrode is water 
jacketed. Another substance for the manufacture of 
which the electric furnace presents substantial advan- 
tages is carbon disulphide. The reaction between car- 
bon and sulphur is endothermic, and it is evidently 
preferable to impress on the raw materials the requi- 
site heat by an internal method of heating rather than 
to pour it in laboriously and expensively through the 
walls of a retort. : 

Electrical Roasting Furnaces.—The furnaces which 
have been described above are from the nature of the 
ease chiefly concerned in the production of high tem- 
peratures. When moderate temperatures—e. g., up to 
a white heat about 1,400 deg. C. = 2,552 deg. F.—are 
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required, gas or solid fuel furnaces of well-known 
types are generally preferable, and certainly much 
cheaper under ordinary conditions. At still lower 
temperatures—for example, a moderate or a dull red 
heat—the case against the electric furnace is even 
stronger. One may, however, find instances when the 
use of the electric furnace is practicable for very mod- 
erate temperatures. Already low temperature electric 
furnaces are in successful use for laboratory purposes, 
and for the little muffles employed in mechanical 
dentistry. I propose to extend their employment, given 
suitable conditions, to industrial operations. In mod- 
ern metallurgical practice it not infrequently happens 
that an ore of paying richness occurs in a district 
where fuel is dear or hardly existent and the means 
of communication so bad that the cost of imported 
fuel becomes almost prohibitory by the time the fuel 
is delivered on the spot. Such desolate regions, from 
the nature of the case, are generally mountainous and 
often abundantly supplied with water power. The 
enterprising exploiter of a property of this kind natu- 
rally turns to some electro-chemical process of treat- 
ment, and if the water power can be readily utilized 
without an unduly large expenditure for impounding, 
tunneling and the like, there is no reason why the 
absence of fuel should prevent the successful and 
profitable extraction of the valuable constituents of 
the ore. But it often happens that electro-metallur- 
gical processes need some preliminary aid from older 
methods. Frequently, for example, the ore has to be 
roasted. 

In the case now being considered, as fuel is very 
dear, an alternative mode of heating is desirable, and 
this can be secured by an electrical method. The cost 
even with cheap water power would be excessive under 
ordinary industrial conditions, but in the special cir- 
cumstances cited it may fall within moderate bounds. 

As long ago as 1883, Faure patented a furnace, illus- 
trations of which are here shown (Figs. 17 and 18), 
designed for raising the temperature of a charge lying 
on the hearth of the furnace by heat generated in a 
continuous conductor embedded in the sole of the 
furnace. An obvious alternative is to let the conduct- 
or lie on the hearth itself or embed it partially. This 
furnace was intended for the manufacture of sodium, 
but, as far as I know, was never put into use. It 
will serve here as an example of a simple method of 
internally heating a reverberatory furnace suitable for 
roasting operations. It would be easy to devise other 
forms to meet special needs. The temperature re- 
quired is so moderate that the practical difficulties 
are smaller than most of those encountered in electro- 
chemical work. Without setting myself seriously to 
the design of such a roasting furnace, I should say 
that a fire-brick hearth in which grooves were chased 
so that iron rods of fairly large sections were em- 
{bedded nearly flush with the level of the hearth would 
serve as well as more elaborate contrivances. I 
should use a low pressure and a heavy current, so 
that the iron rods might be stout enough to resist 
wear and loss by oxidation. They could be easily and 
cheaply renewed. Systematic roasting in a revolving 
calciner, instead of on a fixed hearth needing rabbles 
and much hand labor, would be accomplished at least 
as easily as any form of roasting by fuel in a similar 
apparatus. Roasting furnaces needing plows or 
rakes dragged over the hearth mechanically to stir 
the ore would be better suited by the electrical method 
of heating than by the usual roasting processes; the 
wear and tear of such forms of mechanism is heavy, 
and is largely due to their exposure to the fire-gases 
which heat the ore. With an electric roaster this 
would be changed, the sole of the furnace being the 
hottest part, the ore the next, and the plow, or stirrer, 
remaining fairly cool. There are certainly possibili- 
ties in the electric roaster when power is sufficiently 
cheap and fuel is sufficiently dear. 

In this paper I have purposely abstained from deal- 


ing with electrolytic processes, such as that of Héroult 
for aluminium and of Castner for sodium, because 
these operations are not characterized by the use of 
the electric furnace. It is true that the bath is hot 
and that the heat is generated electrically, but the 
process qua process depends on the electrolysis of the 
bath, and the fact that the bath is electrically heated 
is merely incidental. It follows that the principles 
necessary to be observed for successful working differ 
widely from those which claim attention in the elec- 
tric furnace used in its proper and limited sense. In 
addition to the reasonable objection which can be 
based on this divergence in subject matter, there is 
a highly practical obstacle arising from the difficulty 
of properly discussing this second group of processes 
in the space and time available. The matter is of 
great importance and considerable complexity, and 
should be handled as a distinct subject—not rele- 
gated to the position of a mere appendix or addition 
to a paper on another question. 

In concluding, it may be permitted to make a kind 
of summary which shall set out the existent or prob- 
able applications of the electric furnace to industrial 
needs and to the preparation of novel and useful ma- 
terials. At the beginning of this paper it was stated 
that “the function of an electric furnace is to pro- 
duce a temperature of a degree or in a place unat- 
tainable by other means.” With this dictum as a 
guide the examples cited above range themselves in 
an orderly, coherent scheme. It will be found that 
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other cases which may arise can be classified thus, 
for when the substance to be prepared requires for 
its production a temperature above that attainable 
by combustion, it must be made by the electric fur- 
nace according to our present knowledge, and when 
it has to be produced at a fairly high temperature in 
an inclosed space, and with an exclusion of air, elec- 
trical heating, though not a necessity, commonly pre- 
Sents great advantages, These two conditions—the 
need for a high temperature and the application of 
internal heating—substantially determine whether a 
given reaction will be better performed by electrical 
energy or by some more familiar means of heating. 
These canons, when applied, give the following 
Sroups: First, products for which the electric fur- 
nace is indispensable. These are calcium carbide, 
carborundum—both already in large use—carbon 
boride, fused quartz in quantity, graphite, the dia 
mond and the ruby, as imminent industrial possibili- 
ties. Secondly, those Substances which may be pre- 
pared by other methods, but are difficult to manu- 
facture economically by any external method of heat- 
ing. Such are zine, phosphorus and carbon disul- 
phide. I would add Steel, for to heat this most deli- 
cate material in contact with ordinary fuel and its 
products of combustion is to invite disaster. Siemens 
realized this clearly enough, and if our friends at 
Sheffield were a little less tied by tradition his ideas 
would have been in successful operation 20 years 
ago. These two groups provide a field of work wide 
enough and diversified enough to Satisfy the most 
ardent investigator or the keenest industrialist. | 
have endeavored to point out where honor and profit 
may be sought, and | am confident that the competent 
seeker will reap an abundant harvest The institu- 
tion which I am addressing has already shown an 
appreciation of the industrial and commercial im- 
portance of electro-chemistry, and to it I would re- 
Spectfully commend the fostering of this branch of 
its activities. 


AN ELECTRO-CHEMICAL EXPLANATION OF THE 
USE OF CADMIUM IN TESTING STORAGE 
BATTERIES. 


By E. C. Hanpy. 


IN connection with the modern Storage battery cell, 
experts recur to the use of metallic cadmium in making 
tests of a discharge, and it is my desire to advance 
a short explanation of the reactions taking place, and 
the use of said metal, in this connection. 

The storage cel] defined is nothing more or less 
than a voltaic or primary combination, differing from 
other primary cells, in that its energy can be restored 
by recharging, That is to say, its electro-negative-portion 
(PbO.), lead peroxide, which has been reduced, and 
its electro-positive portion (Pb), lead, which has been 
oxidized to Pb.o or PbO, lead suboxide or oxide, dur- 
ing the discharge, can be restored to their original 
difference of potential by passing an inverse current 
long enough to reoxidize the positive electrode, and 
to reduce the negative. This is accomplished by the 
elements of water in the sulphuric acid solution, name. 
ly, oxygen and hydrogen. 


Now cadmium is a metal slightly electro-negative 
to the metal lead, but electro-positive to its oxides, 
and the more oxygen in combination with the lead, 


the more electro-positive is the cadmium to that Ox- 
ide, 

By electro-positiveness of a metal, we mean its 
power of originating a higher E. M. F. in an electro- 
lyte than the other metal of the couple. 

Now let us presume a storage cell to be charged 
to a potential of 2.1 or 2.2 volts. 

Lead, the negative pole of the couple, is strongly elec- 
tro-positive to its oxide, PbO., the positive pole of the 
couple; and although each pole tends to exhibit a cer- 
tain E. M. F., that of the electro-positive portion, lead, 
exhibits a greater force than that of its oxide, the 
positive electrode: and in spite of the resistance of 
that pole, current is forced to it from the lead, and 
thence out through the circuit, exhibiting a high poten- 
tial. 

Suppose we place cadmium in the solution. It will 
tend to exhibit an E. M. F. of its Own according to its 
solubility. We attach to it the negative wire of a 
voltmeter, and connect the positive wire to the posi- 
tive electrode of the cell, the electro-negative side of 
the couple. and we obtain a reading, as we would with 
the Pb (lead) as negative, but the reading is higher, 
owing possibly to the difference of solubility of the 
two metals. 

The cadmium is thus found to exhibit a stronger 
E. M. F. than the positive electrode, PbO., and is there- 
fore electro-positive to it, and its action is more ener- 
getic than that of the lead, 

As the cel] discharges the positive electrode is par- 
tially reduced to a lower oxide, such as lead sesqui- 
oxide (Pb.O.) or lead red oxide (PbO, PbO.) which con- 
tain more lead and less oxygen by weight than before, 
and exhibit a stronger E. M. F. in opposition to the 
cadmium, thus tending to reduce the potential on the 
cadmium side, with decreasing deflection of the meter, 
And as the discharge continues, the positive electrode 
is more and more reduced and becomes weaker in per 
cent of oxygen, and thus it steadily evolves a stronger 
counter force to that of the cadmium. 

The action of the electro-positive plate of the cell, 
which is sending a current through the electrolyte to 
the positive electrode, is the opposite of the precedin?, 
as it is being steadily oxidized to lead suboxide 
any lead monoxide (PbO) decreases in per- 
centage of free metal, and therefore becomes less and 
less electro-positive to its higher oxide. 

Placing the positive voltmeter wire on the negative 
electrode, we observe a slight deflection, showing that 
the negative electrode, originally lead, which is electro- 
positive to cadmium. and capable of exhibiting a 
stronger E. M. F., cannot now do so. as enough of it 
has been oxidized to render its BE. M. F. weaker than 
that of the cadmium. but only slightly so, therefore 
causing only a slight deflection of 
needle. 
more of the lead 
oxidized to Pb,O or 
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is increased. At the same time it becomes less and 
less electro-positive to its opposite, the positive elec- 
trode; and after a certain time it can only exhibit a 
much lower potential than at first. If the process of 
oxidization be then further continued, a point will be 


would seem reason- 
plate could be first 
wholly reduced to spongy lead, and that spongy lead 
from oxidization in the solution of sul- 
the E. M. F. of the cell could be held at 
when in a state of 
However, owing to the absorption of oxygen, 
the negative plates are Soon coated with oxide, which 
is slowly attacked by the solution, forming lead sul- 
phate. not free from this 
chemical corrosion, but can be left exposed to the air 
in a dry place for a long time without harm. 


2.5 


lack of chemical knowledge of the subject by those in 
Negative plates are frequently left exposed 
to the air while wet with the electrolyte, the result 
being a rapid oxidization, and consequent formation of 
sulphate, which clings to the plate and permeates every 
pore, greatly reducing the effective area. 
phate is very difficult of removal by any electrician. 

The only way to remove it completely seems to be, 
after exhausting the cell, to turn the negatives into posi- 
and charge them a long 
after which they can be discharged and 
again as negatives. This, of course, 
costly process. The sulphate can 
treated by a thorough chemist, with 
penditure of energy. 


FIRST SAULT STR. MARIE CANAL. 


THE Mining Journal, of Marquette, Mich., contains 
the following account of the history of the construc- 
tion of the first canal at Sault Ste. Marie, Mich.: 

“After much solicitation (in which Hon. Peter 
White, Hon. John Burt, Heman B. Ely, Gen. Cass, 
Gov. Felch and James L. Conger aad others were 
active), Congress, on August 26, 1852, appropriated 
750,000 acres of land for the construction of the Sault 
Ste. Marie ship-canal. But the action of Congress was 
not taken without Opposition. It seemed impossible 
for some of the older members to conceive of any 
sudden growth of our country such as we are familiar 
with. The Pacific railroads were not dreamed of. 
Alaska was a region in close proximity with the north 
pole; and yet to-day one of the most familiar trips 
made is along the lines of these railroads and to this 
much dreaded Arctic region. When the canal around 
the rapids of Sault Ste. Marie was contemplated many 
were opposed to it, and Mr. Henry Clay, of Kentucky, 
took occasion to speak of the work as one beyond the 
range of the remotest settlements of the United States 
or of the moon. But the general government having 
acted favorably, the Legislature of the State of Michi- 
gan gave its approval and the Governor on February 
12, 1853, was authorized to appoint the following com- 
mission to construct the canal: Chauncey Joslin, 
Henry Ledyard, John P. Barry, Shubial Conant and 
Alfred Williams. These gentlemen in April, 1853, 
entered into a contract with Joseph Fairbanks, J. w. 
Brooks, Erastus Corning, August Belmont, H. Dwight. 
Jr.. Thomas Dyer, principals, and Franklin Moore, 
George T. Porter, John Owen, Henry P. Baldwin and 
James F. Joy, sureties. These were some of the terms 
of the contract: The canal was to be finished May 21, 
1855, and two combined locks were to be built, 350 
feet long and 70 feet wide, with 12 feet of water on 
the miter sill, this afterward being increased to 13 
feet; and the canal which was to extend to the head 
of the rapids to be 5,548 feet in length. On the date 
named a certificate was signed to the completion of 
the canal by Kingsley Bingham, Gov. Shubial S. 
Conant, Chauncey Joslin, Henry Ledyard and Alfred 
Williams. A certificate was also signed by John T. 
Clark, engineer, on May 2, and thus one of the most 
remarkable engineering works was completed, and one 
that had an immense effect on the development of the 
was $557,739, but the 
double, being $999,802.46. When 
we consider all the conditions under which this 
was built we are filled with astonishment. 
eanal and locks up to that time had ever been con- 


recharged 
is a tedious and 
be removed, if 
a minimum ex- 


in some years and extends until the 
the season was altogether too short. 
labor to be had near at hand 


been wonderful energy displayed, and if the directors 
had not been almost 


Bicycles in Paraguay. —Consul Ruffin reports from 
Asuncion, January 31, 1902: 

Bicycles are being 
humbers, owing to the 
are being paved and some 
fares placed in good order. 
for bicycles, and those which are particularly desired 
should be from 65 to 70 centimeters (25.6 to 27.5 
inches) In diameter, weighing 16 to 18 kilogrammes 
(35.6 to 39.6 pounds). The cost should be from $16 
to $18. In order to introduce the wheel here, three or 
four samples should be sent. The importation of bi- 
cycles is free this year. but it is likely that next year 
a duty will be placed thereon. Carriages, also, are 
permitted to come free. Most of the bicycles now in 
use have come from England and Germany. 
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TRADE NOTES AND RECIPES. 


New Process of Manufacture for Varnishes and 
Paints, —By this process varnishes and paints are pre- 
pared by employing either liquid 
and especially carbon tetrachloride, 
chlorides, with the exclusion of chloroform. 

For the manufacture of varnishes or 
carbon tetrachloride, resins, oils or coloring substances 
are dissolved and diluted in this or 
tetrachloride is employed as solvent only at the 
moment of application, as in the case with turpentine 
oil. 

The chlorides of carbon, and especially the tetra- 
chloride, very volatile and solvent, produce uninflam- 
mable, siccative and stable varnishes and paints, — 
French Patent of M. Leroy. 


Confectioners’ Colors—For various shades of red 
use liquid cochineal, solution of carmine, tincture or 
compound tincture of cudbear, formulas for which muy 
be found in the National Formulary. The following 
coal tar colors have also been recommended as pro 
ducing satisfactory shades of red; they are said to he 
harmless; fuchsin, acid fuchsin, rocellin. Bordeaux 
red, ponceau, erythrosin, eosin and phloxin. For blue 


use Prussian or ultramarine blue, or the aniline dyes, 
Lyons blue, light blue or Coupier’s blue. Yellow—Car- 
mine lake, Saffron, turmeric or fustic. Green—Mix. 


ture of one of the blues with yellow or the aniline dye; 
Malachite green may be used for the purpose. Purple 
—Paris violet or methyl aniline. For coloring sugar 
used by confectioners and bakers, the following metho | 
furnished by a manufacturer may be employed: 


Place 
color, eithe) 
carmine, and with the hands rub 
through the Sugar until it is re;| 
Then spread out on trays or on large sheets 
Sugars having other color: 
yellow, etc., may be produced b) 
manner, using suitable colo: 


The Production of Iridescent Films on Paper, Cellu 
loid, ete.—While the process is quite simple, you wil! 
find that it requires a good deal of practice to mak: 
a decent job of it, especially where the surface to 


which the film is to be applied is a large one. The 
liquid is prepared as follows: 
Sandarac ............ 2 parts 
Dammar ........... 4 Darts 
Rosin, virgin ..... 1 part 


small amount of the liquid to the surface of the water. 
It will instantly spread out and cover the top of the 
water with a brilliantly iridescent film. The trans- 
ference of the film to the object is where the difficulty 
arises, and skill and practice come into play. With 
& specially contrived vessel the paper can be slipped 
latter floated to place, but 


Window Glass becomes dull during storage by rea- 
son of the presence of much alkali. It has been shown 
that a durable glass can be obtained by the use of 
equal parts of molecules of aluminium, trisilicate, 
lime, and alkali, also that with a larger proportion of 
Silicate the amount of the alkali can be increased; 
and again that the Silica may be decreased, provided 
the lime be increased in relation to the alkali. Ac- 
cording to M. Stoermer, in Sprechsaal, good results 
can be obtained by adjusting the 
lime and alkali to §.32:1:1, e. g., by taking sand 160 
parts, calcined sodium sulphate 
50, and coke 4 to 
sodium sulphate may be replaced by an equal quantity 


Tailors’ Chalk -—Colored 


marking 
cloth may 


be made by mixing ultramarine ocher or 


thin layers, 
There is risk too 
exposure. 

to the fat, kept 
its weight of a 
mixture of equal parts of kaolin and water, Stirring 
well for some time and then allowing the fat to separ- 


Freshly burned animal charcoal would perhaps be 
a more satisfactory decolorizer than kaolin, but it is 
more expensive to start with, and not so easy to re- 
generate. 

Exposure of tallow to the accdon of steam under 
high pressure 


whiter and harder— 


Drug. Cir. and Chem. Gaz. 


M 
TRA! 


Fre 
from 
article 
Austr’ 

Ma 
Hoops. 
Pipes 


Knobs, 
Pulleys 


Man 


Beadin 
widt 

Boxes, 

Caps. 


Cape o 
urni 
Nails, f 
Mi nufa 


Founda 

Munufa 

Bi aids, 

Gu lloon 
ncehe 
rs. 

Lcather 

Peaks 
embre 

T.ssels. 

Ventilat 

Van 

Acricult 
vitieu 
Com] 

Routes 

from ¢ 

March 

view 

route 
report 
1190°() 

(Janua 

paid b 

marks 

900 me 

cate tl 

throug] 
Danish 
ing in 
the Da 
points 
orders 
roundir 
but une 
Coal w 
the car 
and su 
same a 
if time 
claimec 
Canal « 
($309.4 
round t 
As t 
of as 
past D 
the car 
come t 
200 mi 
dinary 
hours ¢ 
the Ell 
hours i 
account 
in the 
posite | 
has bef 
pense 
much a 


breaker 
way fo 
has cor 
may be 
tained. 
one wa) 
amount 
ficult fe 
remain 


Wilk LO chemical action no 
‘ further current will be produced, and the deflection of 
the meter with cadmium will be greatly increased. 
Sv the 
Action 
Eyes 
Holdfa 
ma facture and | 
Clas 
tens. 
Fasten 
Jee !s, 
4 out 
Heels 1 
Nails, 
Plates, 
Plates, 
Plucs. 
4 Searnin 
3 widtl 
Shanks 
Strappi 
inche 
Tips, h 
Top ba 
ing everything an it 
them in a Moonfe 
the color th Counter 
as desired. Enis. 
of heavy ps Fe: rule 
Hi ches 
such as orar Rings. 
proceeding j 
4 
; When the gums and resins are dissolved add 1 part 
of absolute alcohol and about one-half of the total 
: vclume of the mixed solution of a mixture of the oils 
of bergamot and rosemary. Put in the water bath, 
f and evaporate down to about the consistency of castor: 
4 oil, when the liquid is ready for use. Have ready a 
bowl or basin of the proper size, filled nearly to the 
1" top with water carrying about 1 per cent of glue in 
solution, and with a feather or 
and place them on the surfaces to be decorated with 
ease and rapidity —National Druggist. 
tere the pots in 
3 Aone} ue experience to be had was from the corner of the furnace required about three hours 
: the Erie Canal where the width was only 70 feet and longer than the rest, it was found possible to accel- 
: the depth 7 feet, the lock being 96 feet long. and about erate these by replacing six parts of the sodium sul- 
20 feet wide with a lift of about 10 feet. Perhaps in phate by potash. 
’ an ordinary climate the construction in the time given 
would not have been prohibitory, but in the region of : 
Lake Superior. wher. any: nees in October 
middle of May, other non-ps us p tent with pipe clay, beating 
There was no into a stiff mass with water and subjecting to heavy 
: olera broke out pressure in suitable molds which should be slightly 
none the rers so that everything seemed to op- oiled to prevent the mass from adhering. Thin Slabs 
se the n tion of +} . : of tale (known also as French chalk) have long been 
in use by tailors for marking-cloth and are quite satis- 
factory —Drug. Cire. and Chem. Gaz. 
vney, the work would have been a failure; as it was, For 
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TRAVE SUGGESTIONS FROM UNITED STATES 
CONSULS. 


Free List in Australia.—Consul-General Bray sends 
from Melbourne, February 14, 1902, a list of the minor 
articles to be used in the manufacture of goods in 
Australia which are admitted free of duty, as follows: 
Check bits. 

Mouthpieces for chaff cutters. 
Fingers. 
Sections for reapers. 


Vanufacture of bellows. 
Hoops. 
Pipes 

Vanufacture of blinds. 


Actions, patent. Manufacture of parasols, sun- 


Eyes shades, and umbrellas, 
Holdfasts. 
Knobs, screw. Caps. 
Pulleys. Mounts, except gold or silver. 
Notches, 
Munujacture of boots and | swedges. 
shoes, Tassels, 
Beadings, up to 1% inches in) Tips. 
width. 
Boxes, spur. Manufacture of vehicles. 
Caps, toe, metal. 
Circ lets. Bar mountings. 
Clasps, iron for clogs and pat-| Back lights. 
tens. Buckles and buckle loops. 
Fasteners, button. Barrels, curtain, 
Heels, wooden, with or with- Beading and bead finishers. 


Bow sockets. 
Buttons. 
Clips 


out leather covering 
Hee!s for clogs and pattens. 
Nails, heel. 


Plates, heel Collars. 

Plates, toe Couplings, shaft and pole. 
Plucs. Ends. 

Seanings, up to 1% inches in| Eyes. 


width. Fasteners, apron, curtain, seat, 
Shanks and shanking. and patch. 
Strappings, back, up to 1%4| Irons, slat 


inches in width. vories. 
Tips, heel. Joints, stump. 
To» banding. Knobs. 


We'ts and facings. up to half| Plates, felly. 
en Inch in width. Props, and nuts for same. 
Shackles. 
Maoufacture of fishing rods.| Slides, seat. 
Steps and step treads. 


But caps. al 
Counters. 
Fniis. 

may Whip sockets 
ches or catches. s. 
Rin gs. 


Misecllancous manufactures. 
fanufacture of furniture. 
Cape or ferrules for bamboo 
urniture, 
Nails, faney. 


tottle stoppers : 

China top and wire fasteners 
for attaching to bottles. 
Serew, made of lignum-vit». 
Internal, viz., marble, lig- 


M of sad- num-vite, vuleanite, or 
me whips, ebonite. 
Foundations, iron, for winkers.| Caps for cartridges 
Eyelets and rings. sail and 
Monufacture of hats and caps.| sacking for tents and tar- 
aids. | paulins, ete. 
Gulloons (hat) up to as tips: 
nehes in width, plain col Lava. aa 
rs. Steatite for gas fittings. 
Lcathers, real or imitation. | Serews 
Peaks (cap), except leather or| For handles. 
For hinges, without nuts, 


embroidered, 


Tassels for coal scuttles. 


Ventilators. Tock and stove, up to 4 
Manufacture of metals. with screws, 

Acricultural, horticultural, Springs for leggings 
viticultural implements. ! Knobs and feet for fenders. 

Comparative Advantages of the Sea and Canal 
Routes to the Baltic—The Department has received 
from Consul Freeman, of Copenhagen, under date of 
March 5, 1902, a statement from the Danish point of 
view as to the comparative advantages of the sea 
route and the Kiel Canal route to the Baltic. In a 
report from Berlin, published in “Advance Sheets No. 
1190" (November 15, 1901)—“Consular Reports No. 256” 
(January, 1902)—it was claimed that the canal dues 
paid by the U. S. S. “Enterprise” amounted to 400 
marks ($95.20) and those of the U. S. S. “Buffalo” to 
900 marks ($214.20), “which would apparently indi- 
cate that it is less expensive for our ships to go 
through the Kaiser Wilhelm Canal than to round the 
Manish Peninsula, taking into consideration the sav- 
ing in time and coal.” Consul Freeman states that 
the Danish advocates’ of the sea route, touching at 
points in Denmark, contend that, according to the 
orders of the United States Navy Department, ships 
rounding the Danish Peninsula are not under steam, 
but under sail, so that the expense for coal is nothing. 
Coal would have to be consumed in the passage of 
the canal and the Elbe. In the second place, the pay 
and subsistence of the officers and men are just the 
same at sea as in harbor, so that the saving in time, 
if time means expense, was nothing. It is thus 
claimed that for those two ships to go through the Kiel 
Canal cost the United States government 1,300 marks 
($309:40) more than it would if the ships had gone 
round the Danish Peninsula. 

As to vessels in the merchant service, the captain 
of a steamer coming through the English Channel 
past Dover has before him the two routes—through 
the canal or round the peninsula. The two routes 
come together again at Bornholm, in the Baltic. It 1s 
200 miles shorter via the canal—that is, for an or- 
dinary steamer, twenty hours’ time; but about ten 
hours of this is lost by the necessarily slow speed in 
the Elbe and the canal. Often, the remaining ten 
hours is also lost in gaining the mouth of the Elbe, on 
account of the fog and tide and because of detentions 
in the canal while waiting for ships going in the op- 
posite direction. Even if it is not lost, the captain 
has before him the question whether the fuel and ex- 
pense of the crew for ten hours will amount to as 
much as the canal dues. 

For vessels coming north of Britain or from Scot- 

tish ports, or from Newcastle, West Hartlepool, or 
Hull, the route around the peninsula is, of course, 
shorter and cheaper. 
The report above quoted from says, further, that 
“it has been possible to maintain the traffic” in the 
canal “without any interruption from ice, even 
throughout the severe winter of 1896-97, when the 
sound and belts were blocked with ice.” 

The traffic in the Danish Sound, it is claimed, has 
not been closed since 1895-96, except that in severe 
winter of 1896-97, for five days, the assistance of ice 
breakers was in some cases called upon to clear the 
way for ships. The Copenhagen Harbor Board now 
has command of such powerful ice breakers that it 
may be safely expected that open traffic will be main- 
tained. There is always a strong current running 
one way or the other in the Danish Sound and belts, 
amounting to at least 6 miles an hour. It would be dif- 
ficult for ice to close a channel like that. It would 


remain open long after the still waters of the canal 
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and the bay at its eastern terminus were closed with 
ice. 

As to the canal remaining open after the Danish 
Sound and belts were closed with ice, it is argued 
that the canal would then be of no use, for long before 
the sound and belts, with their free connection with 
the North Sea, were obstructed, all the Baltic ports 
would be closed and inaccessible, the Baltic itself 
would be filled with ice, and a vessel coming through 
the canal to the Baltic, supposing the canal to be 
open, could not reach a port and would have nowhere 
to go. 

It is observed that from February 12 to the date 
of the Consul’s report, March 5, 1902, official telegrams 
from the Kiel Canal state: “Navigation closed for sail- 
ing vessels; but the Danish Sound and belts have 
been perfectly free from ice every day during this 
winter. 

How to Increase Our Trade in Germany.—In a recent 
interview with a prominent merchant, I obtained data 
as to the expansion of our trade abroad, which I submit 
for the information of American exporters. 

Our goods would experience an enhanced sale in 
many lines if they could be bought directly from stock 
kept on hand in foreign countries. This is especially 
true of articles not yet well known in the world’s mar- 
kets or which come from manufacturers who have 
transacted but a limited business abroad. 

The long time necessary to obtain goods from the 
United States is an obstacle to our trade. Sometimes 
it takes three months from the date of order until the 
goods are received. If foreigners had the opportunity 
to see our superior articles and to get them at a rea- 
sonable price within a few days, sales would be much 
more easily effected. 

There is a great conservatism in trade here and 
many merchants will not change their sources of sup- 
ply, unless they can do so without difficulty and delay. 
Others confine their purchases to such quantities as are 
needed for immediate use. In all these cases, a per- 
manent stock in the principal centers of trade would 
be the best means of successfully introducing our 
goods. 

Warehouses with great varieties of articles are doing 
an excellent trade here. To secure the best results, 
concerted action and systematic effort on the part of 
our exporters are needed.—Charles Neuer, Consular 
Agent at Gera. 

Steamship Service Between New York and Constanti- 
nople.—German iron circles look upon the direct 
freight service which has been inaugurated by the 
Hamburg-American and Levante lines between New 
York and Constantinople with misgivings. 

It is taken for granted that the United States will 
at once improve the opportunity and enter into lively 
competition with the German trade in the Orient. 

The central organ of the German rolling mills ex- 
presses surprise that a German steamship line should 
have been ready to inaugurate an enterprise opposed 
to the interests of German industries. 

A mitigating reason for the Levante Line, it is 
said, may be found in the fact that it has operated 
without profit for seven years, and is therefore com- 
pelled to take hold of every opportunity to increase its 
revenues. Nevertheless, the paper claims, Germans 
have a right to expect that the new line will adopt 
freight rates compatible with the interests of the Ger- 
man export industry, so that the greatest damage 
will at least be avoided. This expectation, the paper 
states, is also shared in government circles.—Richard 
Guenther, Consul-General at Frankfort. 


Margarin and Artificial Butter in Belgium.—Consul 
Roosevelt reports from Brussels, March 5, 1902: 

A manufacturer of artificial butter resembling the 
natural product was recently prosecuted for selling it 
under another name than margarin. The court decided 
that the product could not be assimilated with mar- 
garin and acquitted the manufacturer. As dealers in 
natural butter consider that their@trade will thereby 
suffer, they have petitioned the Minister of Agriculture 
that the law of May 4, 1900, be amended to read as fol- 
lows: 

“Article 2. All natural fat other than butter of 
whatever origin, animal or vegetable, having under- 
gone, for the purpose of sale, a mixture in any way 
whatever with any other fat, natural or artificial, and 
presenting one or more exterior characteristics of 
butter, such as appearance, coysistency, color, smell, 
taste, or degree of firmness, is designated under the 
name of margarin.” 

The petition also requests that several modifications 
be made in packing, in the labels or signs of margarin 
dealers, and in the placing of margarin near natural 
butter during transportation. 


American Looms in Switzerland.—Among the Amer- 
ican exportations of the coals-to-Newcastle kind may 
be mentioned the recent rather large shipments of 
ribbon looms to Switzerland. Even the men who buy 
them express surprise at finding themselves using an 
imported article in place of one which for generations 
has been manufactured here. These looms are much 
more expensive than those made in Switzerland, even 
leaving freight and duties out of account; but manu- 
facturers find it profitable to use them because of their 
greater solidity of construction and the much larger 
amount of work they do, If it were not for the diffi- 
culty of readily adjusting them for the production of 
different widths and kinds of tissue, they would no 
doubt soon displace all other looms for weaving plain 
ribbons. But they are built to produce only one article, 
or a small number of articles of a particular kind on 
a large scale, after the American fashion,—George 
Gifford, Consul at Basel. 


Lime and Sand Stone Building Bricks.—Consu! Baehr 
sends the following from Magdeburg: 

Referring to my report of March 21, 1901,* relative 
to artificial building stone made of lime and sand, I 
have received numerous inquiries from _ interested 
parties in the United States, requesting me to state 
minutely the details of this process. In response to 
this request, I have investigated this industry care- 
fully, and I take this means of stating the result, as 
it is impossible to answer all who inquire. 
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I would refer interested parties to the firm of H. 
Huennekes & Co., 120 Liberty Street, New York city, 
who can answer all questions and give@full particulars 
about the so-called “System Huenneke®’ It is perhaps 
the simplest system in existence, and produces a thor- 
oughly sound and weatherproof brick at a small cost. 

I think this industry will make great strides in our 
country, as we have quantities of sand, which is the 
principal substance used in the manufacture of these 
bricks. 

United States Glassware in Brazil.—Two years ago 
I persuaded one of the principal dealers in glass and 
crockery here to order glass and chinaware from the 
United States, and later I was informed that the 
venture had been quite successful and that he had 
established a profitable trade in those articles. 

Yesterday, the most prominent dealer in that line in 
Rio called on me with the request that I should fur- 
nish him with addresses and catalogues of American 
glass factories, saying that since the other firm had 
introduced American goods, a general demand had 
arisen for them, and he would be obliged to carry 
them. He said he thought there was a great future for 
them in Brazil. 

If American houses will furnish me with catalogues, 
I shall be pleased to distribute them where they will do 
the most good. I would also suggest that similar 
catalogues be sent to thegconsuls in Pernambuco, Para, 
and Bahia, calling attention to the successful introduc- 
tion of these wares in Rio. Manufacturers and dealers 
should bear in mind, however, that there is a demand 
for only the very best goods, particularly in imitation 
cut glass. 

I can not emphasize too strongly that the utmost 
care should be exercised in packing these goods, in 
order to avoid great losses and inconvenience. All 
merchandise arriving here by steamer is discharged in 
lighters, and as a rule is handled very roughly. A 
Rio firm which at my request ordered chinaware in 
the United States complained repeatedly that the 
goods received were packed so badly that there was a 
loss of quite 50 per cent in breakage; while in the 
consignments from Europe, there was hardly any loss 
of that kind, the packing being done with so much 
more care.—Eugene Seeger, Consul-General at Rio de 
Janeiro. 


Brazilian-United States Steamship f£ervice.—Under 
date of February 5, 1902, Consul-General Seeger re- 
ports from Rio de Janeiro that the Lamport and Holt 
Line is about to add six steamers to its service be- 
tween that port and New York. Two of the boats will 
be of about 5,000 tons dead weight each, with accom- 
modations for 70 cabin and 50 steerage passengers. 
The others will carry 6,350 tons dead weight and will 
be fitted with shade decks, so as to be available for 
cattle transportation. 

The Prince Line, continues Mr. Seeger, ha; also 
added a boat to its New York-Rio service. It has a 
capacity of 4,560 tons and draft of 22 feet; good ac- 
commodation for 12 passengers; and electric light all 
through. This is the first of four steamers specially 
constructed for this trade. The boats can stow up to 
70,000 bags of coffee, and this special vessel is well 
suited for delicate cargoes. It will make the trip be- 
tween New York and Rio in about eighteen days, 


New Department in Honduras.—Under date of March 
3, 1902, Consul Johnston writes from Utilla: 

The Congress now in session in this republic has 
formed a new department on the north coast, called 
Atlantida. It extends from Tela on the west to Bel- 
fata on the east, being about 60 by 50 miles, and tak- 
ing in the rich banana land along the coast. The 
seat of government will be at La Ceiba, and the law 
will go into effect September 15, 1902. Action is 
being taken at La Ceiba in regard to the putting in 
of waterworks and other improvements. The change 
will cause much building there, especially as lumber 
has been put on the free list for one year, 


Australian Wool for the United States.—Consul- 
General Bray, of Melbourne, under date of February 
15, 1902, reports that the total shipments of wool 
from Melbourne to the United States during the sea- 
son 1901-2 amounted to 28,258 bales, against 26,942 in 
the previous season, or an increase of 1,316 bales. 
The consul at Sydney reports shipments to the amount 
of 7,535 bales from that port, making a total of 35,793 
bales shipped from Australia to the United States. 


Opportunity for American Harness and Saddlery in 
Syria.—Vice and Deputy Consul Magelssen writes from 
Beirut, February 25, 1902, that there is a good market 
for American harness and saddlery in that city, if 
these goods are introduced at prices low enough to 
meet European competition. There are over 500 car- 
riages in Beirut alone, but the consul knows of no at- 
tempt on the part of an American house to secure this 
trade. 


INDEX TO ADVANCE SHERTS OF CONSULAR 
REPORTS. 


No. 1321. April 21,—Coal, Steel, and Iron Prodnetion of France 
in 1901—Regulating Trusts in Germany—Prohibition of Mining in 
Kastern Siberia—Dental Practice in Urnguay—* Opening of Argentine 
Ports to Live Stock—* Mill Saws in British Columbia, 


No. 1322. April 22.—The Spirit-Locomotive Wagon in Germany 
—The Antwerp Labor Exchange— Market for Cotton Thread, 


No, 1323. April 23.—New Steamship Line to Viadivostock 
Notes from Siberia—* Opening for Railway Material and Sugar Ma- 
ehinery —* Opening for Automobiles in Syria and Palestine—Gold 
Mining in Urngnay— Milk Flour in Sweden * American Efforts in 
Svria—* Proposals for Electric Pump at Montreal—Traftic on the Man- 
churjan and Siberian Railway. 


No, 1324. April 24.—Industrial Exposition at Diisseldorf — The 
Timber Market in China — Proposed German Tariff and Swedish 
Joiners’ Indnustry—Wireless Telegraphy in Sweden—American Loco- 
motives in Bayaria—Protection of Metallic Tubes in France. 


No, 1325. April 25,—Cotton Goods in China—English vs. German 
Trade in Russia—Improvements in Textiles at Gera—* American 
Apples in Germany — Lobster Fishing in Chile—Currency ef Chile. 


No, 1326. April 26.—New Weaving Brake in Germany—* British 
Demand for American Shooks, 


The Reporte marked with an asterisk (*) will be published in the Scren- 
TIFIC AMERICAN SUPPLEMENT. Interested parties can obtain the other 
Reports by application to Bureau of Foreign Commerce, Department of 
State, Washington, D. (., and we suggest immediate application before the 
supply is exhausted, 
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SELECTED FORMULAE. 
Cold Creams,— 


GB 
ene 4.5 parts 


Melt together the first four ingredients, then incor- 
porate*the solution of borax in the rose water. 


100 grammes 
Expressed oil of almonds...... 50 grammes 
enough to make 1,000 grammes 
Mix the tragacanth and the boric acid with the 
glycerin; add the almond oil, lavender oil, and egg 


glycerite, which have been previously well incorpor- 
ated, and, lastly, add the water in divided portions 
until a clear jelly of the desired consistency is ob- 
tained. 


Castor oil (odorless).......... 6 ounces 
Lard (benzoated) ...........s. 8 ounces 
Rose water (in winter less, in 

summer more than quan- 

Orange-flower water ......... ° 8 ounces 
Extract of jasmine .......... . 6 drachms 
Extract of cassia .......ccee0- 4 drachms 
tens 2 ounces 

Melt the oil of sweet almond, wax and lard to- 
gether, and stir in the castor oil; make a solution of 


the borax in the glycerin and rose and orange-flower 
waters; add this solution, a little at a time, to the 
melted fat, stirring constantly to insure thorough in- 
corporation; finally add the oil of rose dissolved in the 
extracts, and beat the ointment until cold.—Bulletin 
of Pharmacy. 


Some Effervescent Powders.— 
MAGNESIAN LEMONADE POWDER. 


Fine white sugar............ 2 pounds 
Magnesium carbonate ........... . 6 ounces 
Essence of lemon............ 2drachms 


Rub the essence into the dry ingredients, work well 
together, sift, and bottle. 


MAGNESIAN ORGEAT POWDER. 
lpound 
Carbonate of magnesia........... 3 ounces 
Oil of bitter almonds............ . 38drops 


Thoroughly amalgamate the dry ingredients. Rub 
in the oil of almonds and sufficient essence of vanilla 
to give a slight flavor. Work all well together, sift, 
and bottle. 


RASPBERRYADE POWDER, 


Carbomate Of GOGR. . 2ounces 
Essence of raspberry............. 4 drachms 


Rub the essence well into the sugar, and mix this 
with the soda and acid. Then work in sufficient liquid 
carmine to make the powder pale red, sift through a 
fine sieve, and pack in air-tight bottles. 


AMBROSIA POWDER. 


Carbonate of soda ............055 12 drachms 
Citric acid 10 drachms 
Essence of ambrosia............ . 20 drops 


Amalgamate the whole of the above, and afterward 
sift and bottle in the usual manner. 


NOYEAU POWDER. 
Fine sugar ...... seevtusawesnetas 2 pounds 
OF 6 drops 


After the dry ingredients have been mixed, and the 
essence rubbed into them, sift, and bottle the powder. 


LEMON SHERBET. 


» 40 ounces 


Having thoroughly mixed the dry ingredients, add 
the lemon, rubbing it well in between the hands; then 
sift the whole thrice through a fine sieve, and cork 
down tight. 

As oil of lemon is used in this receipt, the blending 
must be quite perfect, or when the powder is put in 
water the oil of lemon will float. 

Any other flavoring may be substituted for lemon, 
and the sherbet named accordingly. 


CREAM SODA POWDER, 


- 
Carbonate of soda......... 
Finely powdered gum arabic...... 1 part 
Vanilla flavoring ......... 

Proceed exactly as for best lemon _ sherbet.— 


National Druggist. 


To Polish Mahogany —The Leipziger Drechsler Zeit- 
ung gives the following recipe for imparting polish to 
mahogany: Pour oil (preferably good drying varnish) 
over alkanna root, whereby the latter is extracted, dye- 
ing the oil a dark red. The mahogany is rubbed with 
this before polishing, and thus assumes a more vivid 
color. Walnut may be treated in a similar manner. 


VALUABLE BOOKS 


COMPRESSED AIR, 


Its Production, Uses and Applications, 
By GARDNER D. HISCOX, M.K., Author of * Mechanical Movements, 
‘owers, Devices, ’ etc., etc. 
Large 8v0. 820 pages. 545 ilustrations. Price, $5 in cloth, $6.50 in 
half morocco. 

A complete treatise on the subject of Compressed Air, comprising its 
pagsica! and operative properties trom a vacuum to its liquid form. its 
hermodynamics, compression, transmission, eapansion, and its uses fur 
power purposes in mining and engineering work ; pneumatic motors, shop 
tools, air blasts for cleaning and painting. The Sand Blast, air lifts, 
pumping of water, acids and ols; aeration and purification of water sup- 
ply. are all treated, as well as railway propulsion, pneumatic tube trans- 
mission, refrigeration. The Air Brake, and numerous appliances in which 
compressed air is a most convenient and economical vehicle for work— 
with air tables of compression, expansion and physical properties. 

This is a most comprehensive work on the subject of Compressed Air, 
giving both the theory and application. 
cial illustrated circular of this book will be issued when published, 


A 
and it be sent to any address on application. 


SIXTEENTH REVISED AND ENLARGED EDITION OF 1901 
THE SCIENTIFIC AMERICAN 


Cyclopedia of Receipts, Notes and Queries 


15,000 RECEIPTS. 734 PAGES 
Price, 85 in Cloth ; $6 in Sheep; $6.50 in Hatf Morocco, postpaid. 


This work bas been revised and enlarged. 900 New Formulas. 
The work is so arranged as to be of use not only to the specialist, but to 
the general reader. It should have a place in every home and workshop. 
A circular containing full Table of Contents will be sent on application. 

Those who already have the Cyclopedia may obtain the 

1901 APPENDIX. Price, bound in cloth, $1 postpaid. 


The Progress of Invention in the Nineteenth 
Century. 


By EDWARD W. BYRN, A.M. 
Large Octavo. 480 <r) 300 Illustrations. Price $3 Mail, Postpaid. 
alf Red Morocco, Gilt Top, $4. ~ 

The most important book ever published on invention and discovery. 

It is as readable as a novel, being written in popular style. 

The book gives a most comprehensive and coherent account of the pro- 
ress which distinguishes this as the “ golden age of invention,” resulting 
m industrial and commercial development which is without precedent, 

A chronologica! calendar of the leading inventions is one of the most im- 

tant features of the book. enabling the reader to refer at a glance t 
mportant inventions and discoveries of any particular year. The book is 
ees with large type, on fine paper, and is elaborately illustrated with 

Jengravings and is attractively bound. 


SCIENTIFIC AMERICAN BUILDING 
MONTHLY. 


Bound volumes contain many illustrations from photographs of the 
latest modern Dwellings .n various sections of the country, showing the 
best examples of interior and exterior architecture. Price 82 per vol- 
ume, covering a period of six months. The yearly subscription is 82.50. 
Single copies, 25 cents. The May, 19, issue contains illustrations of 
Gardens and Porches of interest and value. 


MAGIC 
Stage Illusions and Scientific Diversions, including Trick 
Photography. 

By A. A. HOPKINS. 


The work appeals to old and young alike, and it i wueof the most 
attractive holiday books of the year. The illusions ure illustrated by the 
highest class of engravings, and the exposés of the tricks are, in many 
cases, furnished by the prestidigitators themselves. Conjuring, large 
Stage illusions, fire-eating, sword-swallowing, ventriloquism, mental 
Magic, ancient magic, automata, curious toys, stage effects, photographic 
tricks, and the projection of moving photographs are all well described 
and illustrated, making a handsome volume. It is tastefully printed and 
bound. Acknowledged by the profession to ve the Standard Work on 
Magic. %8 pages. 42 illustrations. Price $2.50. 


A COMPLETE ELECTRICAL LIBRARY. 


An inexpensive library of the best books on Electricity. Put up ina 
neat fulding box. For the student, the amateur. the workshop, the 
electrical engineer, schools and colleges. Comprising five books as follows: 
Arithmetic of Electricity, 138 pages.......... 
Electric Toy Making, 40 pages 
How to Become a Successful Electrician. 189 pages . 
Standard E-ectrical Dictionary, 682 pages 
Electricity Simplified, 158 pages 

‘ive volumes, 
A valuable and indispensable addition to every library. 

Our Great Special Offer. fe will send prepaid the above five 
volumes, handsomely bound in blue cloth, with silver lettering, and in- 
closed in a neat folding box, at the Special Reduced Price of $5.00 
for the complete set. The regular price of the tive volumes is $7. 


AN AMERICAN BOOK ON 


Horseless Vehicles, Automobiles and 
Motor Cycles. 


OPERATED BY 


Steam, H: Electric and Pneumatic Motors. 
By GARDNER PD. HISCOX, M.E. 


This work is written on a broad basis, and comprises in its scope a full 
illustrated description with details of the progress and manufacturing ad- 
vance of one of the most important innovations of the times, contributing 
to the pleasure and business convenience of manki.d. 

The make-up and management of Automobile Vehicles of al) kinds is 
liberally treated, and in a way that wil! be appreciated by those who are 
reaching out for a better knowledge of the new era in locomotion. 

The book is upto date and very fully Mustentes with various types of 
Horseless Carriages, Automobiles and Motor oe. with details of the 
same. panee Svo. About 459 pages. Very fully illustrated. Price $3.00, 
postpaid. 


GAS ENGINE CONSTRUCTION. 


By HENRY V. A. PARSELL, JR.. Mem. A. L. Elec. Eng., 
v4 ARTHUR J. WEED, M.E. -_ 


PROFUSELY ILLUSTRATED, 


This book treats of the subject more from the a of practice 
than that of theory. The principles of operation of Gas Engines are 
clearly and simply described, and then the actual construction of a half- 
horse power engine is taken up. 

First come directions for making the patterns; this is followed by all 
the details of the mechanical operations of finishing up and fitting the 
castings. It is profusely illustrated with beautiful engravings of the 
actual work in progress, showing the modes of chucking, turning, boring 
and finishing the parts in the lathe, and also plainly showing the lining up 
and erection of the engine. 

Dimensioned working drawings give clearly the sizes and 
forms of the various details. 

The entire engine, with the exception of the fly-wheels, is designed to 
be made on a simple eight-inch lathe, with slide rests. 

The book closes with a chapter on American practice in Gas Engine 
design and gives simple rules so that anyone can figure out the dimensions 
of similar engines of other powers. 

Every illustration in this book is new and original, having 

n made expressly for this work. 
e 8vo. About 300 pages Price $2.50, postpaid. 


MECHANICAL MOVEMENTS, 
Powers, Devices, and Appliances, 


A Dictionary of Mechanical Movements. Powers, Devices and Appli- 

ces, embracing an illastrated description of the greatest variety of 
mechanical movements and devices in any language. new work on 
illustrated mechanics, mechanical movements, devices and appliances, 
covering nearly the whole range of the practical and inventive field, for 
the use of Machinists, Mechanics, Inventors, Engineers, Draughtsmen, 
Students and all others interested in any way in the devising and opera- 
tion of mechanical works of say kind. 

Large 8vo. 400 pages. 1.049 illustrations. Price $3. 


ow Full tve circulars above books will be mailed ‘upon 
descript of free ap- 


MUNN & CO. Publishers, 361 Broadway N. Y. 


SCIENTIFIC AMERICAN SUPPLEMENT, No. 1375. 


the cost and method of securing patents in all the nel 
the worl — 


May 10, 1909, 


Ta 


Scientific American Supplement. 


PUBLISHED WEEKLY. 
Terms of Subscription, $5 a Year. 


Sent by mail, postage prepaid, to subscribers in ag 
part of the United States or Canada. Six dollarg 
year, sent, prepaid, to any foreign country. 

All the back numbers of Tut SuprrLement, from th 
commencement, January 1, 1876, can be had. Prig 
10 cents each. 

All the back volumes of Tue SuprLeEMENT can lik 
wise be supplied. Two volumes are issued yearly 
Price of each volume, $2.50 stitched in paper, or $3.50 
bound in stiff covers. 

Rates.—One copy of ScrentTiric AMERE 
CAN and one copy of Scientiric AMERICAN SUPPLEMENT, 
one year, postpaid, $7.00. 

A liberal discount to booksellers, news agents and 
canvassers. 


MUNN & CO., Publishers, 361 Broadway, New York, 


TABLE OF CONTENTS. 
PAGE 


1. AGRICULTURE.—The Utility of Alkaline Phosphatic Manures. 


If. ASTRONOMY.—Intramercurial Planet Apparatus of the Smith. 
sonian Institution.—1 illustration... 


111.—CHEMISTRY.—New Treatment of Niobite.—Preparation and 

1V. COMMERCE.—Manufacturers’ Importations.............. 

Trade Suggestions from United States Consuls...... : 


V. ELECTRICITY.—An Electro-Chemical Explanation of the Use 
of Cadmium in Testing Storage Batteries.— By KE. C. HANDY... 
Electric Furnaces.—Il.—By BERTRAM BLOUNT.—11 illustrations. 
The Action of Electricity upon Frost.—2 iilustrations.. ........... 
The Electrical and Magnetic Properties of lron Alloys............ al] 


VL MECHANICAL ENGINEERING.—Some Locomotive Shop 
VIL. MISCELLANEOUS.—A Cat's Great Jump. 
An Improved Bookcase. 
Anima! Perfumes and their ¢ 
lected Formule 
Trade Notes and Kecipes.. 


First Sault Ste. Marie Canal................ 
IX. TECHNOLOGY.—Report on the Metric System.................... 208 
— 


JUST PUBLISHED. 


Practical Pointers for Patentees 


Containing Valuabie Information and Advice on 
THE SALE OF PATENTS. 


An Elucidation of the best methods Employed by the Most Successfu! 
Inventors in Handling Their Inventions. 


By F. A. CRESEE, M.E. Price, $1.00. 


This is the most practical, up-to-date book published in the interest of 
Patentees, setting forth the best methods employed by the most success- 
ful Inventors in handling their patents. It is written expressly Tor 
Patentees by a practical Inventor, and is based upon the experience of 
some of the most suceessful Inventors of the day. 

It gives exactly that information and advice about handling patents 
that should be possessed by every Inventor who would achieve success 
by his ingenuity, and will save the cost of many expensive experiments 
as well as much valuable time in realizing from your inventions, It 
contains no advertisements of any description, and is published in the 
interests of the Patentee alone, and its only object is to give him such 
practical information and advice as will enable him to intelligently 
handle his patent successfully, economically and protitably. 

It gives a vast amount of valuable information along this line that can 
only be acquired by long, expensive experience in realizing from the 
monopoly afforded by a patent. Send for Descriptive Circular. 


MUNN & CO., Publishers, 361 Broadway, New York 
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A la edition of the SuprLement Catalogue in which is con- 
tained a complete list of valuable papers down to the year 1902, is 
now ready for distribution, free of charge. The new Catalogue is 
exactly like the old in form, and is brought strictly up to date, 
All the papers listed are in print and can be sent at once at the 
cost of ten cents each, to any -part of the world, The Catalogue 
contains 60 three-column pages and comprises 15,000 papers. The 
Catalogue has been very carefully prepared and contains papers in 
which information is given that cannot be procured in any text- 


book published. Write to 
MUNN & CO., Publishers, - 361 Broadway, New York, 


for the new Catalogue, 


SATENTS! 


MUNN & CO., in connection with the publication 

of the SCIENTIFIC AMERICAN, continue to examine 

improvements, and to act as Solicitors of Patents for 

Inventors 

In this line of business they have had over Afty 

ars’ experience, and now have unequaled facilites for 

the preparation of Patent Drawings. Specifications, and 

the prosecution of Applications for Patents in the United 

States, Canada, and Foreign Countries. Messrs. MUNN & Co. 

also attend to the preparation of Caveats. Copyrights for 

Books, Trade Marks, Reissues. Assignments, and Reports on In- 

fringements of Patents. All business intrusted to them is done 

with special care and promptness, on very reasonable terms. 

A pamphlet sent free of charge on application containing full informa- 

tion aboat Patents and how to procure them; directions concerning 
Marks, Copyrights. Designs. Patents, Appeals, R Infri 

Assignments, Rejected Cases, Hints on the Sale of Patents, etc. 
We also send. free of charge, a Synopsis of Foreign Patent Laws nay | 
countries 


MUNN & CO.,, Solicitors of Patents, 
361 Broadway, New York 
BRANCH OFFICES —No. 625 F Street, Washington, D.C. 
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